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Brimar puts 


life into 
new valves 


RIMAR 


When Brimar valves are assembled, 
heated, pumped to the highest 
degree of vacuum and finally sealed 
in their glass envelopes, they are 
complete—but the spark of life is 
yet missing. 

Ona machine as ingenious and as 
bizarre as any from the world of 
science fiction, the valves are 
arranged in banks on a series of 
moving platforms. At each stop on 
their journey around a huge revolving 
table, arrays of light bulbs glow and 
flash as varying voltages are 
automatically applied for varying 
lengths of time to grids, cathodes 
and anodes. This removes the last 
residual traces of gas from the 
electrodes and brings every working 
surface up to optimum working 
condition. 


But the valve that springs to 
life is very much of this 
world —a component ofa 
precision and consistency of 
quality that only Brimar’s 
brand of production 
engineering ingenuity 

can produce. 


Standard Telephones and Cables (New Ledlond) Limited 


Box 10097, Auckland, Box 40140, Upper Hutt, 
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_Now your calculator can control your instru 


Contact Hewlett-Packard (N.Z.) Ltd. 


=] 


You don’t have to hand feed data to your cal- 
culator any more. Nor control instrument tests 
conditions. Our new HP 2570A Coupler/Control- 
ler gives you an inexpensive way to transfer 
data, automatically, from your instruments to 


_your HP 9100 Calculator. lt lets the calculator 


control your instruments and test stimuli. And 
record results on a teletypewriter or high-speed 
punch, as well as the calculator printer and 
plotter. 

There’s no programming language to learn— 
just use the calculator keyboard. Program ail 
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instrument functions simply by hitting the ‘‘for- 
mat’? key. You get the problem solving condi- 
tional programming and system control capabi- 
lities of a computer—without computer cost. 


Price of this 2570A is only $1625. Interfaces 
cost $450-$1500 per device. Now your calculator 
can be the base of a simple, real-time data 
acquisition and automatic test system. If you 
don’t own an HP calculator all the more reason 
to get one. For some revealing cost compari- 
sons, contact Hewlett Packard (N.Z.) Ltd. Also: 
9100 Interface to IBM 735 Typewriter — $1,000. 


PACKARD 


WELLINGTON: 32-34 KENT TCE., P.O. BOX 9443; 
PHONE 59-559 
AUCKLAND: P.O. BOX 51-092; PHONE 573-733 
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For excellent design and reliable 
manufacture, you can depend on 
Trio Electronic Test Equipment 


TRIO 7Smm TRIO | 
Oscilloscope Wideband 
CO-1301 Triggering 
Oscilloscope 
CS-!552 
TRIO TRIO FM 
CR Type Multiplex : 
Audio Signal Stereo Signal 
Generator Generator 
BM-350 


AG-20] 


A wide range of electronic test equipment, manufactured by. 
Trio Electronics Inc., Tokyo, Japan is now available in New 
Zealand. For full particulars, prices etc, contact the WZ. 

Agents:—— ° : 
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ON OUR COVER 


AWA — ELECTRONICS 


The front cover typifies AWA’s in- 
volvement in the supply of naviga- 
tional aids for aircraft. New Zea- 
land’s network of navigational aids 
could very well be the envy of many 
countries. AWA has played a part in 
the Supply of ground based naviga- 
tional aids. The Company has also 
been a supplier of Doppler naviga- 
tional equipment to Air New Zealand 
and automatic direction finders to 
the R.N.Z.A.F. 


On the ground, survelliance radar 
monitors the movement of aircraft 
within a radius of 100 miles or more. 
In the air, VOR provides the pilot 
with azimuth information; whilst 
DME gives him his distance from the 
station. VOR and DME co-ordinates 
enable the pilot to locate his precise 
position on a map. An Instrument 
Landing System comprising locator 
beacon, the glide-path element and 
markers, radiate signals which enable 
the pilot, from a cross pointer indi- 
cator on his instrument panel to 
make a runway approach under con- 
ditions of poor visibility. 


AWA also performs an important role 
in the supply and maintenance of 
radar and navigational aids for ships. 
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Also 


e@ Development of a packset 
e Data Transmission — 2 
e@ Audio preamplifier 


e Design concepts of DVM’s 


e SSB for New Zealand 
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Ten-Turn| The Cool One 
Precision ! 


g | That keeps corrosion 
out of the cold 


-Only Electrolube* 
Aerosol Freezer 


Five decade (plus Y4 Megohm) potentiometer 
box gives precision resistance values. Ten- 
turn Duncan potentiometers each with ver- 
nier scale have 10 ohm, 100 ohm, 1 Kilohm, 
100 Kilohm and 250 Kilohm ranges. 


Other models available, or by order to speci- 
fication. 


Terminals provide electrical access to input 
and output of each potentiometer, or allow 
various interconnections. These are screw- 
type terminals which accept bared leads, ¥%”’ 
double connector links or banana pin con- 
nectors. Schematic of internal wiring engrav- 
ed among terminals to indicate wiring key. 
Sloping panel for easy visibility and operation. 


These are precision resistance boxes for labo- 
ratories or senior classes under instruction. 


Only Electrolube’s* aerosol freezer does more 
than jet out a chilling, freezing spray: Elect- 
rolube* aerosol freezer spreads an electrically- 
neutral protective film that inhibits corrosion 
from destructive ice condensate. Safe — on 
sensitive electronic components—Electrolube* 
freezer is the fully effective freezer with built- 
in protection. 


Track intermittents, instability or drift when 
these are thermally responsive. 


Protect heat sensitive semi-conductors or 
pickup cartridges by pre-cooling before sol- 
dering. 


Check thermometers or thermal cutouts. 


Fit over-size components into tight spots. 
Exploit all the advantages of the aerosol freez- 
ing techniques without corrosion or tarnish 
dangers only with Electrolube*. Price: $1.20 
& tax. ; 


Stocks of Electrolube Freezer readily available. 
SG4 Silicon grease in aerosol tins in stock. 

PCL (Printed Circuit Lacquer) in aerosols 
also stocked. PCL ideal in thermal, corrosive 
or humid atmospheres for circuit protection. 


*Electrolube is a registered 
trademark E1 


Available from: 


o PH.ROTHSCHILD & CO. LTD. 


P.O. Box 30-170 LOWER HUTT 
Telephone: 63-581 Telegrams: “FRANDS” . 


83 Pretoria Street 


ENQUIRY A146. USE FORM AT REAR 


Ist NOVEMBER, 1970 


Laboratory 
Instuments 
For Sale 


Here is your chance to buy top quality used Labora- 
tory equipment which has only had limited use under 
our own control and carries the usual twelve months 
warranty. 


These units are being replaced by our own product 
lines, and prices apply to these instruments only on a 
first come basis, subject to prior sale. You are wel- 
come to borrow any instrument for evaluation. 


Voitmeters 

AC Millivoltmeter hp 400D 200.00 
Keithley 155 1 Microvelt FS DC 400.00 
Digital Fairchild 7050 DC/Q 440.00 
AC DC Differential Voltmeter Std 741A 850.00 


Voltage Sources . 
Cal. System AC DC hp KD2 . 562.06 


Recorder 
6 Channel High Speed UV Recorder 1075.00 


(Galvos Extra) 


Pulse Generators 


Datapulse 101 10 Hz-10 MHz 450.00 
Dataflulse 106 10 Hz-10 MHz 500.00 
Oscillators 
HF 10 MHz — 420 MHz hp 608D 990.00 
10 Hz — 10 MHz hp 651A 350.00 
Function Generator hp 3300A with 

Trigger Phase Lock 500.00 
Oscilloscope 
50 MHz Dual Trace Delayed Sweep 

hp Model 175A with Plug-ins 1100.00 
Dumont Model 1050 2500.00 
Counters 
12.5 MHz Systron Donner 114 500.00 
30 MHz Sample Electronics 1030 700.00 
500 MHz Systron Donner 1037 with 

Super High Stab. Osc. 3000.00 
VLF Frequency Std. Receiver 1000.00 
Converter .2-3 GHz (5245L) 350.00 
Transfer Oscillator 12.4 GHz hp 540 400.00 
R.L.C. 
Impedance Bridge .1% ESI Model 292 950.00 
pH Meters 
Vane 203 0-14 ph 95.00 
Vane 205 0-8, 6-14 ph 135.00 


SAMPLE 
ELECTRONICS 
(N.Z.) LTD. 


8 Matipo St., Onehunga; P.O. Box 13-256, Auckland 6, New Zealand 


Telegraphic & Cable Address: ‘ELPMAS,’ Auckland. Phone 667-356. 
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SOPHISTICATED 
COMPONENTS 


Unique range of Analog Devices — 
best in the world in its field. 


ANALOG DEVICES 


O/P Amps — Discrete IC and HYBRID 
Function Modules 

Instrumentation Amplifiers 

Logarithmic Amplifiers 

Active Filters 

Analog Comparators 

BiPolar — Input O/P Amps 

FET — Input O/P Amps 
Analog/Digital Converters 
Digital/Analog Converters 

Sole N.Z. Agents — Data and Prices on request. 


SOPHISTICATED TEST 
EQUIPMENT 


the fantastic FEI4 FIELD 
EFFECT VOLT-OHM-MILLIA- 
METER. * Less Circuit Load- 
ing than a VTVM; ° Zero | 
warm-up time —_ instant 
stability; *No bothersome 
AC cords; * Use it anywhere | 


— any time; *¢ Full protection 


Hit 


on both meter and internal 
circuits — over 100 times AC 
overload per scale. A Must 
for Solid State servicing, 
$89.50. 39A19 Hi Voltage 
Probe available, $9.95. i 


ha ae o agi? i 
Available ex stock — Sole; ‘Sittin y, 


. ; 
N.Z. Agents ; “etaimisz-i 


DAVID J. REID (NZ) LTD. 


ELECTRONIC COMPONENT SPECIALISTS 


Box 2630, Box 2453, Box 2127, 
Auckland. Wellington. Christchurch. 
3-5 Auburn St., 12-14 Haining St. 303 Durham St. 
Takapuna. 
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Warners oh «Hands off the telephone. 
When Mr. Smith speaks, people listen — 
without ever touching the telephone ex- 
cept when privacy is required. Because at 
Shaw Savill & Albion Co. Ltd., where Mr. 
Smith is Marketing Manager, Plessey have 
installed the Ringmaster Triphone — the 
world’s latest ‘‘hands free” internal tele- 
phone system. Most of the time the hand- 
set remains untouched on the desk acting 
aS a very superior intercom system — 
operating at normal voice level in 
offices but with an “over-riding” 
button for high noise areas. For 
confidential conversations the 
Triphone operates as a tele- 
phone — simply by lifting the 
handset. 


| Hands 
off! 
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Interruptions? Executives just place the 
handset horizontally and unwanted calls 


are rejected. Dialling? Not in the 70s! Now 

it’s pushbutton. And when Mr Smith is 

away from his office an automatic code 

calling system allows him to answer the 

caller from the nearest Triphone — simply 

by pressing one button! 

Plessey . . . importers and exporters of- 

ideas ... manufacturers of items large and 

small... leaders in electranics ... com- 

munication specialists... 

Plessey made this system work 
for Shaw Savill. 

What can we do for you? 

Plessey ... greatest electronics 

group in the world. 


PLESSEY® 


Auckland, Hamilton, Wellington, Christchurch, Dunedin. 
Authorised agents throughout New Zealand. 
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General Radio 
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THE 0.1% PORTABLE IMPEDANCE BRIDGE 


GR’s new 1656 Impedance Bridge rounds out the General 
Radio family of impedance bridges. Now there’s a choice of 
three to suit your exact needs for accuracy and economy. All 
three measure broad ranges of C, L, R, G, D, and Q, while 
each has its own distinctions. The new portable 1656 offers 
0.1% accuracy. The 1650 features 1% accuvacy in a port- 
able package, and the 1608 is a bench-type instrument with 
0.05% accuracy. All three are self-contained 1-kHz instru- 
ments; external oscillators and detectors wiil extend their ac 
testing capability to a 20 Hz-to-20 kHz range. 


The 1656, like the other two bridges, measures C up to 
1100 wF, L up to 1100 H, and R to 1.1 MQ. With the 1656, G 
can be measured up to 1.1U; D and Q cover ove:-all ranges 
of 0 to 50 and 0.02 to infinity, respectively. The 1656 resolves 
C down to 0.1 pF, L to 0.1 uwH, R to 0.1 mQ, and G to 0.1 nU. 
Your best bet, anywhere, for dc measurements is the 1656: 
consider the 10-u4V/mm detector sensitivity and the wide 


AUCKLAND, 
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HEAD OFFICE AND CALIBRATION LAB.: 
103-5 FELTON MATTHEW Ee GLEN INNES, 


P.O. Box 3097, Auckland. Phone 587-039. 


resistance and conductance ranges. 

Measurement of the new high-precision components de- 
mands an accurate bridge. With four-decade lever balanc- 
ing, the 1656 achieves true 0.1% basic accuracy and a direct 
and easy readout of all four digits, without the need for inter- 
poiaion or vernier interpretation. A rack version of the 1656 
is available; GR also makes an accesso.y test jig for con- 
necting axial-lead components. 

Know all the members of our impedance-bridge family by 
name: 

1656 — 0.1% accuracy, portable. 
1608 — 0.05% accuracy, bench. 
1650 — 1% accuracy, portable. 


Whichever degree of measurement performance you re- 
ae pee can get compleie specifications from your agent— 
. McLean Ltd. 


W. & K. McLEAN LTD. 


ELECTRONICS DIVISION 


BRANCH OFFICE: 
5th FLOOR, WESTBROOK HOUSE, 
181 WILLIS STREET, WELLINGTON, 1. 
G.P.O. Box 496. Weilington, 1. Telephone 555-869. 


MINI CAPACITORS = 
DEMANDED BY MODERN ELECTRONICS 


FAIT ACCOMPLI. These are the small ones with the big capacitancd,. 
more. Much more because they are flat, compact and have upright lead 
ideal for transistor circuit applications. 


They are perfect for most applications because they are physically small 
for their big capacitance. 


Ask about our PML Metallized Lacquer Film Capacitors which are so ideal 
for filter, blocking, by-pass and R.C. differentiating and integrating 
applications due to their outstanding non-polar, non-inductive character- 


istics. In fact, ask us about all of our capacitors — we are capacitor 
- ail al Ne | 


142 Stoddard Rd., . 
Mt. Roskill, - ; 
Auckland, 3. 
an associate. of 


HAWKER SIDDELEY ELECTRONICS LIMITED - 


Australia. 


Ist NOVEMBER, 1970 RADIO, ELECTRONICS AND COMMUNICATIONS - 11 


Se 


Se coneenerane norco 
— 
YT UOT 


SS 


WITH Hl-WAY WEN SOLDERING GUNS 


Delicate radio work or heavy duty use — it’s all straight shooting with a Hi-Way Wen 


* Instant soldering — no warming up time wasted. WHEN YOUR NEXT ASSIGNMENT COMES UP — 
* Model 222 has a fine point tip for delicate work. HAVE A WEN ON YOUR TEAM. 
* Model 450 has a heavy duty tip for general use. 


* Both have automatic thermal regulation — gives s4ANUFACTURED BY 
not just dual heat but an efficient range of heat power. HI-WAY 
HI-WAY WEN Soldering Guns are lightweight, more 


compact, beautifully balanced. Handle stays cool. 


Simply adjust two screws for. fast tip replacement. 
Convenient trigger-type on/off switch. Built-in light to HIGHWAY INDUSTRIES (1964) LTD. 
illuminate work. Give precision and power to your tool- 1 Monahan Road, Auckland 6. P.O. Box 22-263. Ph. 577-149 


kit team. Solder Guns — Drills — Zipp Saws — Belt AVAILABLE FROM 

Sanders — Sander/Polishers . . . all Wen Tools are 

industrially rated for heavy duty use. Polished aluminium ELECTRICAL SHOPS, HARDWARE STORES 
housings. Rugged construction throughout. AND ALL GOOD TOOL RESELLERS 
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Fairchild 
has the BC 
numbers 


up! 


Fairchild now has the 
numbers up in BC 
series transistors: 
metal can transistors, 
BC 107, 108 and 109, 
as well as the new 
epoxy transistors, 
BC 207, 208 and 209. 


So now we have the 
numbers up—and you 
have the choice. 

While we're playing the 
numbers game, we’re 
scoring well in other 
areas, too. Data is now 
available, we have 
stock on the shelf and 
our representative is as 
close as your phone. 
All you have to dois 
Call. 
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You can’t afford to go 
past Fairchild, because 
Fairchild is closer to 
you. 


Melbourne 723 4131, 
Sydney 439 7508, 
Adelaide 37 7723, 
Auckland, N.Z. 57 9307. 


FAIRGAILD JANUARY 


Distributors, Me/bourne — Radio Parts Group 3297888, J. H. McGrath & Co. Pty. Ltd. 6633731, == 
Sydney— George Brown & Co, Pty. Ltd. 297031, Brisbane — Douglas Electronics Pty. Ltd. 978222, -FAIRCHILD 
Perth— Precision Electronics Pty. Ltd. 814900, Auckland, N.Z.—John Gilbert & Co. Pty. Ltd. 30839. Ausrrauia ery cree 


420 Mt. Dandenong Road 
CROYDON, VICTORIA 


FC.96 
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The Age of 
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This statement from the Chairman of A.W.A. comments 
on the power and scope of modern communications — and 
against this background we feel :eaders will be interested 
in the role which has been played by one of the oldest firms 
in electronics in this part of the world. We publish this state- 
ment In recognition of the activities of A.W.A. and its not- 
able firsts on the Australasian scene. 


the Communicators 


This is the age of the communicators. Never before have 
the techniques of communication enabled those who use them 
to become so pervasive and vital an element in the world 
scene. 


The ability to communicate, instantly and clearly, both 
audibly and visually, not merely with a small community audi- 
ence but with the population of a state or country, or with 
practically all peoples in the world offers extraordinary ave- 
nues for persuasion and influence. 


These opportunities obviously pose heavy responsibilities 
for the communicators who employ them. 

Designers and enginee’s who develop these modern sys- 
tems do not impose any sanctions on their use. 


The responsibility for the use of these extensions of 
human communications must always be with the communi- 
cators themselves. 


Those who make the facilities are aware, of course, that 
on occasion the fate of nations may depend on the reliability 
of the communications. They know that in lesser matters, 
such as the vast and complex operations of modern com- 
merce, fortunes depend on the efficiency of the world net- 
work of communications; that educato:s and entertainers 
can now command immense audiences. 


Therefore, makers of electronic equipment seek always 
to make these means of communication as perfect as is 
humanly possible. 


Improvement is continuous. The speed and efficiency of 
today’s communications would have seemed incredible a 
few decades ago. The facilities range from such a small but 
useful service as the radio telephone in local taxicabs to the 
reception of radio and visual messages from space probes 
to the moon and the planets. 


Practically eve:y facility now available for the communi- 
cators has electronic associations — even the long-establish- 
ed postal services and the newspapers and other printed 
material. The list embraces telegraphs, cables and tele- 
phones, radio and television (local, and global), telex, data 
transmission and computer links. A world-wide network pro- 
viding encyclopaedic information for anyone on demand is 
mooted. 


International happenings and the reactions of world lead- 
ers can be seen and heard immediately. The impact of this 
is now significantly increasing. The whole expanding field 
of human knowledge and culture is becoming available every- 
where, in all spheres of learning from pre-school to post- 
graduate. 

Australians, as the Postmaster-General, Mr Hulme, said 
recently, have been more communications-conscious than 
most other nations because of our one-time isolation in the 
world, our vast area and our comparatively small population. 


Today, communications make us in the most literal sense 
near neighbours of all other peoples in the world, able to 


*Chairman of Amalgamated Wireless (Australasia) Ltd. 


By Sir Lionel Hooke* 


see and talk across the wo:Id as readily as across the garden 
fence to the next door neighbour. 


There are doubtless more marvels ahead in the field of 
communications. Technological progress will continue and 
it is to be hoped that all these new developments will be 
applied to the further benefit of mankind. 


In Australia, the last 60 years has seen most of the major 
developments in communications. 


A.W.A.’s association with communications goes back 
to the inauguration of the Company in 1913 when it com- 
menced the installation and operation of wireless equipment 
in Australian and New Zealand ships and the training of 
wireless operators. 


From this, it turned to experiments in communications and, 
in 1918 was rewarded when the first direct wireless message 
from England to Australia was received. In succeeding years, 
Company activities in wireless included establishment of the 
Beam service between Australia and Great Britain, telephone 
service to Great Britain, Europe and America, Beam picture- 
grams, coastal radio, mobile and aeronautical communica- 
tion services. 


Radio and television are other spheres of communication 
which A.W.A. pioneered in Australia. The Company’s first 
public demonst:ation of broadcasting was given in 1919, 
followed by Australia’s first complete public broadcast con- 
cert in Melbourne in 1920, a few months after Britain’s first 
advertised programme of public broadcast entertainment. 

Seven years before television was introduced in Austra- 
lia in 1956, A.W.A. gave closed-circuit demonstrations in 
Sydney and in Melbourne. From these small beginnings, 
broadcasting has grown to 72 national and 114 commercial 
stations and television to 41 national and 45 commercial 
stations. 


In another major communications field — telephones — 
A.W.A. was the first Australian Company to go into produc- 
tion. In the 1930’s, it produced Australia’s first plastic en- 
cased table telephone. From a production of about 100 a 
week, the Company’s present weekly output has risen to 
about 7,000 instruments of various types. 


In co-operation with the Australian Post Office, A.W.A. 
recently designed a new coloured wall telephone which will 
become available to subscribers early in 1971. It is also cur- 
rently supplying the A.P.O. with a new type push-button inter- 
communication telephone system. 


The Company hopes to play a significant part in the deve- 
lopment of the television-telephone which is likely to be 
used here in the next 10 years. 


In the more dramatic field of space communication, faci- 
lities operated by A.W.A. engineers and technical staff at 
Carnarvon (W.A.) tracking station were used to maintain voice 
communication with the lunar astronauts and earlier space 
flight missions and the transmission of vital data. 
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WHAT IS SO THE CRITERION 50 PLUS is the result of a completely new and original ap- 
NEW AND ORIGINAL? proach to solid state circuitry — an approach that overcomes all the difficulties 


formerly associated with transistor equipment. 


Power output 


Sit nomomos | CRITERION 50 PLUS 


Freq. response 4 oe 

@ 1 watt... 20 cps to 100kc. A new concept in sound reinforcement amplifiers. 
+2db. 

@ 50 watts... 30 cps to 18kc. 


=-Sdb: 
T.H. distortion 


Better than 1% (0.5% is typical) @ 
50 watts R.M.S. 


Inputs 
Three microphone @ 50k ohms im- 
pedence ... sensitivity for 50 


watts = 1.5 mv @ tke. i: 
One aux. @ 1 megohm impedence oe 
sensitivity for 50 watts = 100 mv 


@ ike. All input channels are individually mixed with no interaction between controls. 


Outputs A three position acoustic compensation switch (operating only on mic. channels) 


8, 16, 125, 250, 500 ohms ... 125 , : : , 
&'250 ohm taps may be used to ldrade acoustic feedback without detriment to the clean, wideband per 


70 volt and 100 volt lines. 
ee Can be run at full power into an open circuit or a shorted line without harm 


Power requirements to the amplifier or the need to wait to reset an overload protection device... 
f 230 volts A.C. or 12 to 14 volts D.C. a CRITERION first. 


: @ oe ee ea How about the power switch, on the front panel, which flips from 230 volts 
Dimensions ; A.C. to 12 volts D.C. (for use on your car battery) in case of power failure... 
15% wide, 5% high, 10 inches deep a feature that makes the CRITERION 50 PLUS completely portable . . . Retail 

(overall). $226; Trade enquiries welcomed. 


67 Wakefield St., 


ons LAI? AUDIO CENTRE LTD 


GRERIOLOS 


INTRODUCING THE PZ MINIATURE RELAY 


For further details write to: 
Through close co-operation with ITT Components Inc., Standard Telephones Standard Telephones & Cables (N.Z.) Limited . 
and Cables (N.Z.) Limited, is able to market this Swiss precision pagineered P.O. Box 593 Wellington. Telephone 51-694 
miniature relay in New Zealand. 


int : an associate of. 
Designed for direct mounting on printed circuit boards, the PZ relay is ‘gl 
available in 2, 4 and 6 change-over versions. With a variety of contact 
materials, it becomes one of the most versatile relays in Electronics today. 


ENQUIRY A218. USE FORM AT REAR 
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Hard wired logic, with its modest ini- 
tial cost, is the most economical buy 
for relatively small control systems and 
for those which are not subject to 
change, Figure 1. Computers, on the 
other hand, have proved economical in 
more complex systems which control 
many different functions and in systems 
with a high probability of change. If 
expansion is anticipated, the computer 
offers the best control solution. As the 
price per computation has dropped with 
each successive generation of compu- 
ters, more contro! builders and users 
have turned to digital computers be- 
cause of their flexibility and capability. 
Standardization of digital computer 
equipment reduces the cost of circuitry, 
and the flexibility of programming per- 
mits control of a number of functions 
with the same hardware. 


Choosing a Mini 


Mini computers enroach further into 
the domain of hard-wired logic systems 
because they combine a_ substantially 
lower initial cost with all the accepted 
advantages of computer control. They 
are now proving competitive with wired 
logic systems in applications such as 
machine tool control, data terminals, 
materials handling systems, many au- 
tomated production facilities, and other 
smaller tasks. : 


The choice of units is a broad one. 
Minicomputers range in price from 
$5000 to $25,000 for a basic main frame 
with a teletypewriter. 


At the low end of the price scale are 
a number of special purpose computers, 
and some machines with a very small 
word and memory size. From the middle 
to the upper end of the scale are some 
sophisticated machines which hold 
their own very well in almost any pro- 
cess control application. Many of these 
units have optical features that 
stretch their capabilities beyond the 


Control Complexity 


Fig. 1 

Plots show how the relative costs of four major 
control methods. vary with increasing application 
complexity. Minis offer the flexibility of a com- 
puter with the relatively low cost of wired logic 
systems. 


First published in ‘Automation” 


*Hagan Computer Systems Div., Westinghouse 
Electric Corporation. 
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SELECTING A MINI-COMPUTER 


normally accepted range of minicompu- 
ters and some are readily expandable 
into systems that rival the older big 
systems. 


The potential customer must decide 
for himself which of the many units best 
solves his control problem. That choice 
requires the evaluation of many factors: 
the vendor’s experience, main frame 
design, inter-face design, availability of 
software and engineering support, etc. 


Vendor’s Background 


In the early years of industrial use 
of computers, the requirement was fre- 
quently only for data logging and alar- 
ming with, perhaps, some _ information 
processing and mathematical calcula- 
tion which was usually done off-line. 
During that period, many data process- 
ing machines were installed and many 
of them were called process control 
computers because they provided the 
information from which control decisions 
could be made. 


Since then, the picture has changed. 
A sophisticated computer system in a 
steel mill, for example, can generate 
more data in a few hours than a staff 
of experts can evaluate in days. And if 
a data logging approach has been taken 
in system design, nothing gets improv- 
ed or changed in the mill operation un- 
til the evaluation is complete. Therefore, 
it has become increasingly necessary 
to permit the computer to make its 
own evaluation of the reams of data 
and change the controi directly to ob- 
tain more desirable results. 


The computer company’s’ system 
capability, then, became one basis for 
evaluating its machine. If the company 
is populated primarily with data proces- 
sing and data logging people, its mac- 
hine will probably be structured for 
that type of operation. If the company 
and its people are experienced in pro- 
cess control, the machine will probably 
be structured for that duty. This differ- 
ence will be reflected in both design 
of the machine and in the capability of 
the manufacturer to help analyze the 
application. 


The potential computer buyer should 
also consider what help he will need in 
putting this black box to work after it 
is delivered. A first-time computer user 
can expect to invest four to six months 
per man in the education of program- 
mers and engineers in the general con- 
cepts. If there is a later switch of 
computer vendors, only two or three 
months will be required to retrain per- 
sonnel. These numbers assume that 
adequate documentation and _ training 
schools are provided by the computer 
vendor. If the computer vendor pro- 
vides consulting help for the user, this 
training can be accomplished during the 


By G. L. Kilgore* 


initial system design phase. If no con- 
sulting assistance is available, the ini- 
tial training must wait until the com- 
puter is delivered and all documenta- 
tion is complete. 


Main Frame Architecture 


Selection of a minicomputer as the 
heart of an automation system should 
be on the basis of dollars, delivery, and 
compatibility between the architecture 
of the computer and the demands of 
the application. Primary consideration, 
of course, must be given to the appli- 
cation. 


The arithmetic or logical manipula- 
tions required by the control algorithm 
dictate the capabilities required of the 
computer. The equations, logical ope- 
rations, and the number of times they 
must be repeated will determine the 
size of the word, the structure of the 
word, and the memory cycle-time re- 
quired. Word length may be 8, 12, or 
16 bits long, Figure 2. Word length and 
the availability’ of double word-length 
instructions will control the accuracy 
and speed of computations. Two 8-bit 
memory words are required to contain 
the equivalent of one 16-bit word. The 
16-bit, 4000 word memory holds twice 
as many 16-bit numbers as an 8-bit, 
4000-word memory. Double word length 
instructions permit the handling of 
numbers of twice the word length in a 
single instruction. 


Not all minicomputers have 16-bit 
core words and not all have double 
word add and subtract routines. In some 
minis, this accuracy must be accom- 
plished by subroutines which are 
much slower than the machine instruc- 
tions. Before buying those machines, it 
is necessary to evaluate the effect this 
decrease in speed of computation will 
have on the process to be controlled. 


Word size also affects the addressing 
capability of the machine. With fewer 
bits, the instructions in some machines 
must be pieced together from two or 
more words in core memory. In other 
words, two memory cycles will be re- 
quired to execute each instruction in 
this format, and the time required for 
execution will naturally be longer. 


Another difference among minicom- 
puters is the power of the so-called 
“scratch-and” memory — extra flip-flop 
registers outside the main body of core 
memory. Execution of instructions to 
or from these registers is usually faster 
than from magnetic core. In some of 
the small computers, use of these regi- 
sters is limited to certain instructions; 
not all instructions will address all loca- 
tions in memory. Therefore, several in- 
structions may be required to load these 
flip-flop registers before the computa- 
tional instructions may be executed. In 
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MEMORY 
Location N 


Bit position —> 7 6 5 4 3 2 


i 


MEMORY 
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Load B storeB jump Xx Address Address 
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Register 


Register transfer Operation code Register D | Register S | 
Control shift, Yo Hale] SP an 
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wM 
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Minicomputers vary in the word lengths that can be stored in their memories. Word length capa- 
bility is one of the factors directly related to machine accuracy and speed. Shown here are sample 
instruction formats for 8 bit (a), 16 bit (b), and byte variable (c) word length capabilities. 


this case, program execution may take 
far longer than the time required for 
the actual arithmetic operation. 


Most computers — in architecture, in- 
struction, repertoire, and addressing 
capability — have been designed to 


cope with a particular type of problem 
or application. Machines with extensive 
arithmetic capabilities are good for 
applications where mathematical equa- 
tions are used. Byte (8 bit) address- 
able machines are good for com- 
munications switching applications. 
There are also machines which are more 
easily programmable in Fortran’ be- 
cause of their repretoire of instructions. 
All of these variations should be ex- 
plored in as much depth as possible be- 
fore the final selection is made. 


Interface Equipment 

The black box which you buy from 
the computer vendor may be only a 
ma‘n frame or it may include enough 
hardware to wire it directly to your sys- 
tem. In any case, the main frame must 
somehow communicate with the equip- 
ment to be controlled, Figure 3. The 
signals available at the surface of the 
main frame are only data lines, address 
lines, and traffic control pulse lines to 
indicate when data is available. These 
signals are at the logic energy level and 
must be decoded, amplified, and iso- 
lated before they can be connected to 
high-powered equipment in a plant en- 
vironment. The logic which decodes 
the address data and switches the data 
to the proper devices at the proper 
time is called the input/output (1/0) in- 
terface. Advertised computer prices 
rarely include any of this essential 1/0 
equipment. In fact, some computer ven- 
dors have no !/O equipment to sell. 

Every process control system must 
have some device such as a keyboard/ 
printer to permit the programmer to 
talk with the machine. Even then, how- 
ever, there is_ still no communication 
with the rest of the world. Relay drivers 
and contact readers, analog signal 
readers and generators, tape readers 
and punches, card readers and punches, 
plotters, line printers, dataphone mod- 
ems, etc., should also be available to 


establish communication with the pro- 
cess. 

Availability of devices and the cost 
of each varies from computer to compu- 
ter. Some devices will be needed while 
creating the computer system, but will 
not be needed once the system is in 
operation. The user must now choose 
whether to buy the devices with the 
computer system or buy them separately 
to build his own interface. 


When |/O equipment is bought from 
the computer vendor, it is important to 
know the signal level requirements and 
the structure of the I/O package. Most 
vendors offer dry contact digital I/O 
equipment which plugs into the compu- 
ter in modular fashion. The capacity of 
the contacts and the voltage levels sup- 
plied vary from one vendor to another. 
Analog signal multiplexing and conver- 
sion equipment is also usually available 
for input sensors. The speeds and sig- 
nal levels will vary greatly. Peripheral 


devices — such as line printers, tape 
readers and punches, card readers and 
punches, disc packs, etc. — are also 


available with interface packages from 
most vendors. 

In buying the vendor’s I/O, it is ad- 
visable to buy his executive monitor 
program which will provide most of the 
basic programs for input/output opera- 
tions. These programs provide easy ac- 
cess to all the 1/O equipment purchas- 
ed. Diagnostic programs should also be 
provided for the I/O devices. 


If the user prefers to build his own 
interface, he must acquire equipment 
which is electrically and logically com- 
patible with the computer he purchased. 
The 1/O interface is directly related to 
the structure of the computer. Some 
machines require every I/O operation 
to pass the data to or from the accumu- 
lator. Others have direct memory access 
capability. Some machines put data in- 
to memory between instructions, others 
between instruction subsequences. The 
speed requirements of the peripheral 
devices will dictate which method is 
best. 

The biggest problem in building the 
interface is isolation of the computer 
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from the electrical environment. Noise 
has been the big problem in computer 
applications since the earliest installa- — 
tions. 


The problem is particularly severe 
with the fast, integrated circuit devices 
used in computer main frames. Great 
care must be taken to prevent noise or 
excessive voltages from entering the 
circuitry. 

Another, less obvious, pitfall is the 
assumption that any good circuit de- 
signer can cope with the exotic cir- 
cuitry being put together in computers 
today. Highly sophisticated MOS devices 
are common. TTL and 930 series com- 
ponents are used extensively. A design- 
er with no experience with these de- 
vices will need some help. In general, 
interface design should be undertaken 
by the user only if repeat volume on 
similar systems justifies the develop- 
ment cost or if the requirements of the 
process cannot be justified by the ven- 
dor’s catalog of equipment. This deve- 
lopment is costly and difficult. 


Support Software 

Programming costs are of major im- 
portance in implementing a system with 
a minicomputer. If several hundred com- 
puter-based systems are involved, as- 
sembly language programming should 
be considered to make the most effi- 
cient use of memory. In this case, con- 
cern should be given to the power of 
each instruction available compared 
with the requirements of the applica- 
tion. The instruction set should have all 
the manipulative power needed for 
logic and arithmetic operations. 

Support software — such as assem- 
blers, real-time executives, etc. — will 
also be needed. Many computer appli- 
cations have overrun cost estimates be- 
cause programming support was inade- 
quate. These programs are necessary 
to reduce costs and schedules. Most 
vendors offer assembler programs — 
usually run on the minimum configura- 
tion (4K memory) with a keyboard/ 
printer device. Some are single pass 
programs, which give output directly 


Four Boards Equal One “Computer. with 46K 
Memory. ; 
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Shock Mounting Protects Circuit Board Com- 
puters. 


from the source. Others are two pass 
programs, requiring that the source be 
read into the computer twice to get the 
results. Some vendors also offer assem- 
blers which are written in Fortran and 
can be run on large data-processing 
computers. 

If the need is for only a single com- 
puter to control a particular function in 
the plant, the ease of programming that 
function is of major importance. There- 
fore, higher level languages are neces- 
sary. Fortran has proved to be a good 
language for process control because 
it is easy to learn and basic enough to 
be fairly efficient. However, there are 
nearly aS many versions of Fortran as 
there are computers on the market. The 
American Standards Association has 
defined two levels of the language: 
Basic Fortran is the lowest level and is 
the one provided by most minicomputer 
vendors. ASA Fortran is equivalent to 
Fortran IV and is a higher-level langu- 
age. 


On-Line Availability 
Availability is the sum of reliability 
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and maintainability. The packing, cir- 
cuitry, and logic modules vary between 
minicomputers just as much as_ the 
architecture. In addition to looking at 
mean-time-between-failures, considera- 
tion should also be given to several 
other questions: How easily can pro- 
blems be diagnosed? Where are spare 
parts located? How fast can the sys- 
tem be put back on line? 


The control builder or user probably 
has more affect on availability than the 
designer, because the environment in 
which the computer operates helps to 
determine its life. The sturdiest compu- 
ter on the market will not last as long 
at 120°F as it will at 68°F. Operation 
is continuous in an electrically isolated 
chamber as compared with operation 
next to a Van de Graff generator. Main- 
tenance is much faster when spare parts 
are on hand. 


Most minicomputers are relatively new 
machines and, therefore, little reliability 
data is available. However, certain 
structural considerations will increase 
reliability and ease of maintenance. The 
complexity of the computer and current 
trends toward high density in printed 
circuit board design virtually eliminate 
troubleshooting of components. while 
the board is on line. However, provision 
for off-line testing of circuit boards and 
functional grouping of components can 
make trouble-shooting faster and easier. 
Redundancy is often used to assure high 
availability, although this approach is 
used less frequently on the low-cost 
minicomputers. Design that permits iso- 
lation of faults is a far more practical 
method of meeting availability require- 
ments within the price structure of the 
new minis. 


Documentation 


Aside from the design of the mac- 
hine, the most important consideration 
is the availability of information about 
the machine. The user must have suffi- 
cient information available to connect 
the computer to the process. The ori- 
mary cost of building the interface is 
the engineering time involved. Without 


sufficient knowledge of the machine, it 


is impossible to build the interface. The 
vendor is the only source of help at 
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Fig. 3 

Configuration of complete (hardware plus soft- 
ware)-minicomputer system gives some idea as 
to what kinds of communication must be facili- 
tated between the computer, its immediate en- 
vironment, and the process. 


this point. Therefore, it is necessary to 
choose a vendor who can train the per- 
sonnel involved and provide documen- 
tation to aid this effort. A few vendors 
provide schools, books, drawings and 
people to aid at any level of effort from 
main frame cards to full system res- 
ponsibility. 


Deflection and convergence systems for 
the shadow mask picture tube 


Lecture given to the Wellington Branch, New 


Institute on 17th July, 1969. 


NORMAL CONVERGENCE ERRORS 


Fig. 1 below shows a plan view of a shadow-mask tube 


with static convergence only. 


_As can be seen, the static convergence causes the three 
beams to create a single spot at the centre of the tube but 
because the deflection centres do not coincide with the cen- 
tre of curvature of the shadow mask, the point of converg- 
ence does not remain on the screen but describes an arc as 
shown. This results in the three beams producing mis- 


*School of Engineering, Wellington Polytechnic. 


Zealand Electronics 


by P. Cooper, B.E.(Hon.)* 


registered spots at all points on the screen other than the 


centre. Careful study of Fig. 1 shows that the registration 
errors occur in the same direction for any one particular 
beam regardless of the position on the screen, and also that 
the errors are approximately equal at four points symmet- 
rically disposed about the centre of the screen. 

The errors for simple dot-pattern signal are shown in Fig. 
2 greatly exaggerated. 

A careful consideration of the effect of a parabolic plus 
sawtooth convergence current applied separately to each 
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beam shows that, in theory at least, a suitable combination 
of vertical and horizontal parabolic and sawtooth currents 
will make possible complete dynamic convergence. 


GENERATION OF HORIZONTAL CONVERGENCE 
WAVEFORMS 


Parabolic current waveforms at line frequency are most 
easily generated, in an inductive load such as is presented 
by a convergence coil, by applying a sawtooth waveform of 
voltage to the coil and allowing the natural integrating pro- 
perty of the coil to create the required parabolic current. 
This is most easily achieved by inserting a partly variable 
resistor in series with the horizontal deflection coils which 
of necessity must carry a sawtooth current waveform. The 
resulting voltage drop will have the required sawtooth wave- 
form provided that the parabolic current drawn by the con- 
vergence coil is limited to a small fraction of the sawtooth 
current. 


GREEN RED 


BLUE 


FIG. 2 


From Fig. 2 it can be seen that the red and green beams 
require approximately the same amount of dynamic conver- 
gence correction and for this reason their correction coils 
are usually connected in series and controlled by a single 
variable resistor, any slight differences necessary being sup- 
plied by an auxiliary connection of the red/green common 
point to an adjustable tap on the resistor. This method of 
control provides a considerable advantage over individual 
control when ease of adjustment is considered for the fol- 
lowing reasons:— 


1. Equal movement of the red and green spots in the same 
direction results in only horizontal relative motion thus 
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the combined control may be adjusted for red/green 
coincidence of vertical lines. 2: 


2. Equal movement in opposite directions results in only 
vertical relative motion thus the differential control may 
be adjusted for horizontal line red/green coincidence. 
Clearly these controls are essentially independent of 
one another. 


The basic series resistor arrangement is usually modified 
as shown in Fig. 3 below to provide a tilt control, i.e. a vari- 
able sawtooth component which can be used to cause the 
corrections on the left and right hand sides of the screen to 
be different. 

In the above figure the two inductors are coupled mechani- 
cally but not inductively. The inductance values are small 
and do not appreciably alter the waveform of the sawtooth 
current flowing in the two branches. Across each inductance 
a pulse e.m.f. arises which is equa] in both sides, and thus 
has no effect on the convergence coils, provided that the 
ratios of inductance to resistance are the same in both sides 
of the circuit. If an inbalance is introduced, however, a net 
pulse e.m.f. acts in one direction or the other and causes 
a circulating current to flow around the loop. The resulting 
pulse e.m.f. across Rs causes the desired sawtooth currents 
to flow in the convergence coils. 

Further reference to Fig. 2 shows that the blue converg- 
ence coils will require greater parabolic currents than the red 
and green coils. In the first instance the extra parabolic 
waveform is obtained by using a larger value series resistor 
but in order to avoid introducing too much resistance in 
series with the deflection coils an additional circuit is con- 
nected in parallel with the series resistor. A complete basic 
blue radial convergence circuit is shown in Fig. 4. 

HORIZONTAL 


SAWTOOTH 
CURRENT 


RED 


GREEN 


FIG. 3 
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CONVERGENCE 
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The approximate sawtooth current flowing through the 
resonant circuit which is tuned to twice the line frequency 
creates a second harmonic e.m.f. across the tuned circuit 
and this e.m.f. opposes the sawtooth current at the begin- 
ning and end of the sawtooth and assists it in the middle. 
This has just the opposite effect on the current in the Rs 
branch, i.e. augmenting the sawtooth at the beginning and 
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end -and diminishing it in the middle. The resulting inte- 


grated current flowing in the convergence coil is a much 
enlarged quasi-parabolic current which is sufficiently close 
to the correct waveform for there to be no detectable con- 
vergence errors. By including a capacitor in series with the 
resonant circuit, a parabolic e.m.f. is generated which as- 
sists the sawtooth at one end and opposes it at the other. 
This provides a convenient method of supplying a tilt com- 
ponent to the convergence coil current. 

“Other methods of providing the required horizontal para- 
bolic and sawtooth currents do exist but are invariably more 
complicated and require more components, particularly 
wound components. The method described here represents 
aa the most economical solution which has been found 
to date. 


GENERATION OF VERTICAL CONVERGENCE WAVEFORMS 

At field frequencies the convergence coil windings can be 
considered essentially resistive, which means that the required 
sawtooth and parabolic currents are created by applying 
sawtooth and parabolic voltage waveforms to the windings. 
Unless the primary inductance of the field output transformer 
is very large, so that it takes a negligibly small current com- 
pared with the reflected load current, the total valve (or tran- 
sistor ) current will consist of the sum of the sawtooth load 
current and the parabolic magnetising current with the ad- 
dition of the normal d.c. component of course. It is this situ- 
ation, together with some integration due to imperfect by- 
passing of the cathode resistor, which is responsible for 
the familiar parabola plus sawtooth waveform which arises 
at the cathode of the field output stage. 

This waveform is applied to two potentiometers and thence 
to the convergence coils which are returned to earth via 
further potentiometers which are fed with a sawtooth voltage 
waveform of opposite polarity to enable the sawtooth com- 
ponents of the currents to be controlled independently of the 
parabolic components. 

The red and green controls are ‘matrixed’ in the same way 
as for the horizontal convergence, thus providing effectively 
vertical and horizontal adjustments. A typical arrangement 
is shown in Fig. 5. — 


: R/G TILT 


RED 


B PARAB. RG_R/G 


FIG. 5 PARAB. DIFF. 


The resistors marked with an asterisk are used to set the 
d.c. levels of the parabolic and blue sawtooth waveforms In 
order to eliminate the need for re-adjustment of the static 
convergence controls during dynamic convergence adjust- 
ments. 


DYNAMIC RASTER CORRECTION : 

A simple electromagnetic deflection system has an inher- 
ent tendency to produce a pincushion shaped raster and this 
is corrected in two ways in an ordinary black and white 
receiver. The first is with the use of specially shaped deflec- 
tion coils designed to give increased field strengths at app- 
ropriate points in the deflection field and this technique is 
still used in the colour receiver. Limits are set to the use of 
this technique, by requirements of spot size, and the addi- 
tion of small permanent correcting magnets is usually found 
necessary to create a perfectly rectangular raster. The use 
of magnets is not a good solution, however, because the 
definition in the corners suffers and further, in a colour re- 
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- ceiver,*the colour purity is impaired in the regions where 


the: magnets are effective. 

_A generally more satisfactory method of eliminating the 
pincushion distortion is to modify the scanning currents in an 
appropriate way before they are fed to the deflection coils. 
The required modifications are:- 

(a) the horizontal scanning waveform must be modu- 
lated with an inverted parabolic waveform at field frequency. 

(b) the vertical scanning waveform requires the addition 
of horizontal frequency parabolic components whose ampli- 
ce is ent at top and bottom of the picture and zero at 
the centre. 


These waveforms are shown in Fig. 6. 
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FIG.6 


The above waveforms can be produced by rather com- 
plicated circuit techniques but a recent development using 
a saturable reactor provides an extremely simple method. 

The centre limb of a saturable E-core carries a winding 
which is supplied with a sawtooth current at vertical fre- 
quency while the two outer limbs carry windings which are 
connected in parallel with the horizontal deflection coils. The 
outer windings are arranged in such a way that the horizontal 
frequency voltages which are induced in the centre winding 
cancel each other completely provided that the vertical fre- 
quency current in-the centre winding is zero. When the 
centre winding current is not zero, however, the whole core is 

driven towards saturation and the effective induciance of 
the series connected outer windings falls. This has a shun- 
ting effect on the horizontal deflection coils and thus pro- 
duces the required modulation of the horizontal deflection 
currents. The centre winding now has a small e.m.f. induced 
in it due to the fact that the two outer windings are acting in 
opposite directions and the one which is tending to reduce 
the total flux has a smaller reluctance to overcome. The 
resultant’ e.m.f. is applied in the vertical deflection circult 
and modifies the vertcal currents in the desired way. 


TRANSFORMER WINDING 


Batch lots of mains type transformers 
manufactured to your specifications, 
up to 150 VA rating. We offer prompt 
delivery at competitive prices. 
Contact Mr H. O. Williams, - 
WILLIAM J. PARLOUR LTD. 
Phone 761-159; Box 7165, Ponsonby, 
Auckland. 
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DATA TRANSMISSION .- | 


With the growth of computer techniques and the need to 
convey accurate information to and from digital computers 
or data handling systems, there is an increasing demand for 
high speed data transmission systems. These systems may 
use one or more of several transmission media. Common 
paths for data-transmission are radio frequencies, coaxial 
cables and the common telephone network. The introduction 
of optical techniques for data transmission is not widely 
used but may well become popular in the future. 


Prior to the introduction of digital computers on the large 
scale we have them today, data transmission was largely con- 
fined to low speeds such as message transmission by morse 
code, by teletype or by analogue techniques. Today ana- 
logue and digital techniques are used independently or com- 
bined to make a data transmission network. It is possible by 
correct choice of transmission method to obtain high data 
rates over great distances. For the purpose of this article 
digital data rates are broken down to three categories:— 

(a) Low speed:— Up to 500 bits per second over almost 
any commonly available channel usually requiring no 
special line or signal conditioning. 


(b) Medium speed:— From 500 bits per second to 10,000 
bits per second sometimes requiring special condi- 
tioning of the channel. 


(c) High speed from 10,000 bits per second to over 
1,000,000 bits per second usually over hard wired or 
UHF types of channels. 


This series of articles discusses some of the methods 
used in data transmission with emphasis on medium speed 
digital transmission, this being the most commonly used sys- 
tem in computer to computer links and becoming of conside- 
rable interest on the local scene. 

There are two main methods of transmitting data; base- 
band, which is slow and requires a large bandwidth, and 
modulated carrier. Modulated carrier systems are used up 
to very high speeds and are by far the most commonly used. 


In modulated carrier transmission the information to be 
transmitted is carried as modulation information on an audio 
or radio frequency carrier. Essentially three types of modula- 
tion methods can be used corresponding to the normal modes 
of modulation met in telecommunications, namely:— 


(1) amplitude modulation 
(2) frequency modulation 
(3) phase modulation 
(4). pulse modulation 


1. AMPLITUDE MODULATION 

This method of modulation is probably the most univer- 
sally understood; in this case the amplitude of the carrier 
is varied according to the amplitude of the information to 
be transmitted, in simple binary modulation this amounts to 
on-off keying of the carrier. The four types of amplitude 
modulation most commonly used in data telemetry are:— 

(a) double sideband 

(b) single sideband 

(c) single sideband — suppressed carrier 

(d) vestigial sideband 


To understand the difference in these modulation methods, 
we need to consider the spectra of carrier waves modulated 
by a broad band data signal. If we commence with a sinu- 
soidal signal with frequency w modulating a carrier of fre- 
quency we and phase constant zero the resulting time func- 
tion is given by the well-known expression 

A 


E(t) = A sin wet + Wee COS [(wC - w)] -m— cos [(we + w)t] 
2 


In this expression we can see the two sideband frequencies 
we + w and wl —w representing the upper and lower side- 
bands respectively, and the carrier frequency wc. The modu- 
lation index m has a value of 1 for 100% modulation. For a 
modulation signal extending in frequency from wa to wb the 
resulting spectrum is as shown in figure 1. 


* All with Defence Scientific Establishment, Auckland. 


by D. J. Barnes, G. A. MacFerson & J. M. Tricker* 
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FIG.1. SPECTRUM OF AN A.M. SIGNAL 


For normal A.M. using say a square law modulator other 
components at higher and lower frequencies can also be pro- 
duced but these are usually removed by filtering and the 
spectrum with only two sidebands and a carrier is trans- 
mitted. The fraction of the power radiated in the sidebands . 
is given by 
m2 
Ps.b. = ————— 
m2 + 2 
and even with a 100% modulation is only 4 of the total radi- 
ated power. Since all the required information is carried in 
one of the sidebands the power efficiency of the A.M. system 
is low. In addition the required band width of the trans- 
mission path is equal to twice the upper frequency limit of 
the modulating signal, which is rather wasteful of bandwidth. 


If, instead of a simple non-linear modulator, a balanced 
modulator is used the cavrier is cancelled giving a spectrum 
containing the two sidebands and no carrier. Such modu- 
lators for data transmission take the form of figure 2 or alter- 
natively one of the integrated circuit types such as the 
Motorola MC1596 may be used. By filtering off either the 
upper o> lower sideband we obtain true single sideband 
modulation. 


MODULATED O/P 


FIG 2. DOUBLE BALANCED MODULATOR 


To demodulate this signal it is necessary to provide a 
carrier at the transmitter and receiver which are maintained 
stable in phase and frequency. Thus it requires at least an 
oven controlled crystal source at the transmitter, and a sys- 
tem of demodulation that is synchronous or quasi synchro- 
nous. The higher the frequency the more stable the carrier 
oscillator has to be. The stability of the transmitter and re- 
ce.ver carriers determine the final resolution of overall sys- 
tem. 


To overcome these problems suppressed carrier systems 
are used in which some carrier is injected into the trans- 
mitted signal at a sufficiently low level not to require much 
power but such that it can be used to recover a carrier of 
the correct frequency and phase at the receiver. This injec- 
tion of carrier can be achieved by reinserting a small amount 
of carrier to a post modulator stage or by slightly unbalan- 
cing the modulator. 


It is not necessary to transmit a suppressed carrier to 
recover the carrier at the receiver end provided a small part 
of the upper sideband is transmitted. To understand how a- 
carrier may be recovered we need to consider the vector Gia- 
gram of the carrier and side-band components of an ampli- 
tude wave. This is shown in figure 3. 
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FIG.3 VECTOR DIAG. OF AN A.M. WAVE 


If the carrier vector is held stationary the sideband com- 
ponents appear as two counter rotating vectors which com- 
bine to form a vector in phase with the carrier but varying In 
amplitude f.om + mA to —mA. If the carrier is removed we 
stiil have two counter rotating vectors and provided symmet- 
rical components are used the resultant of these two com- 
ponents is a vector in phase or 180° out of phase with the 
original carrier. In practice complementary filters at the 
transmitte: and receiver are used to obtain overall amplitude 
symmetry and phase assymmetry, creating at the carrier re- 
covery point the required addition of the two vectors. 


2. FREQUENCY MODULATION a 

Amplitude modulation systems are sensitive to variations 
in the gain of the transmission system and poor signal-to- 
noise ratio at the seceiver. To overcome these effects parti- 
cularly when radio frequency paths are used frequency modu- 
lation is preferable. In this case the frequency deviation of 
the signal from the undeviated carrier frequency is propor- 
tional to the amplitude of the modulating signal, i.e. 

E(t) = A sin (wct + B sin at) 

where 8 is the modulation index, the ratio of peak carrier 
frequency deviation to the modulating frequency. This ex- 
pression can be expanded in terms of Bessel functions and 
demonstrates that even for a simple sinusoidal modulation 
an unlimited number of frequencies on both sides of the 
carrier are present spaced at multiples of the modulating 
frequency as shown in figure 4. 
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AMPLITUDE OF CARRIER AND SIDEBANDS 


The ratio of frequency deviation to modulation frequency 
is a useful term known as Deviation Ratio. For low values of 
g the first order sideband frequencies approach those for 
amplitude modulation but there is a 90° phase difference 
between the carrier and the sideband frequencies as _indi- 
cated in figure 5. 
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FIG.5 VECTOR DIAGRAM FOR ANGLE MODULATED WAVE OF LOW B 


For modulation by mo:e complex waves, as well 2s com- 
ponents which would be expected from each modulation 
‘component acting separately, all possible cross modulation 
frequencies are produced. Thus although an F.M. signal is 
relatively insensitive to signal amplitude variations and_in- 
‘terference, in practice, it requires a high bandwidth if fidelity 
is to be preserved. With a typical telephone line channel 
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this will limit the modulation frequency to about 600Hz, and 
as shown later in this series of articles this imposes a limit 
of about 1200 bits per sec. for this method of transmission. 


3. PHASE MODULATION 

For phase modulation the phase of the carrier is varied 
in proportion to the modulating signal and in fact can be 
considered as a special case of frequency modulation with 
low deviation ratio. Thus from the discussion above it can 
be seen that the properties of phase modulated signals are 
similar to amplitude modulated signals. If the phase shift is 
restricted to the range +7 the resultant wave can be con- 
sidered as the sum of two amplitude modulated waves with 
carriers in quadrature. The spectra is thus that.of the super- 
position of two A.M. spectra. 


4. PULSE MODULATION 

There are a number of pulse modulation methods: which 
have been. used in aero-space telemetiy and other similar 
situations. They are primarily used. for data transmission of 
analogue quantities and multilevel digital information and 
include the following methods:— 


(a) pulse amplitude modulation (PAM) 
(0) pulse duration modulation (PDM) 

or pulse width modulation (PWM) 
(c) pulse position modulation (PPM) 


(d) pulse code modulation (PCM) 

In addition to these four methods, there are two ‘methods 
used to transmit binary signals only:— 

(e) On/off amplitude modulation 

(f) Frequency. shift keying 

Pulse amplitude modulation is a special case of ampli- 
tude modulation where the modulation waveform is sam- 
pled at disc:eet intervals and the amplitude of the samples 
which are proportional to the amplitude of the modulating 
signal are transmitted on a carrier. The signal looks some- 
thing like that of figure 6a and lends itself to time division 
multiplexing of modulating signals on a single carrier. 

Pulse duration modulation as shown in figure 6b can be 
generated by using an analogue comparator with one input 
connected to the modulating signal and its other input con- 
nected to a sawtooth waveform source. This relatively simple 
method of pulse modulation is easy to generate and relatively 
easy to detect. 

Pulse position modulation is also relatively easy to gene- 
rate and with this method the amplitude of the signal is 
represented by the putse position with respect to a zero in- 
put signal position as shown in figure 6c. 


Perhaps the most accurate method of transmission of 
analogue sianals by pulse modulation methods is pulse code 
modulation. In this case the amplitude of the modulating sig- 
nal is sampled and coded into a binary number representing 
the level of the signal at-the sample point as shown in figure 
6d. Th:s coded number is transmitted in serial form on a 
carrier over the channel. 
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FIG.6 PULSE MODULATION 
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In the case of the on/off modulation the carrier is 
turned on by the presence of a ‘1’ in the binary modulating 
signal and off by an ‘0’. This method of pulse modulation has 
little use today. Perhaps one of the earliest successful methods 
of low speed data transmission is 4requency shift keying. It 
was designed to avoid the problems encountered in turning 
on and off a carrier in a high power transmitted particularly 


New 
Award Rates 
for Electronics Industry 


Negotiations between the representatives of the radio 
and television industry and the Electrical Trades Industrial 
Union of Workers, N.Z., have been amended. This follows 
the movement in wages subsequent to the award which took 
effect on December 15, 1969, and which was to have run 
until June 15, 1971. 


The following rates were back-dated to Monday, May 25: 
(Rate per week) 
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in the h.f. region of the spectrum. In this method two separate 
frequencies are transmitted to represent the binary states 0 
and 1; the amount of frequency difference or shift is any- 
thing from a few cycles to a few hundred cycles depending 
on the use this method is put to. It is commonly found in 
use right through the electromagnetic spectrum to the UHF 
range. 


New amended Effective 
Old award. rate award increase 
Designer $46.50 $60.11 $13.61 
Radio Se 
Technician $42.47 $55.00 $12.53 _ 
Foreman $40.96 $53.04 $12.08 
Registered 
Radio 
Serviceman $42.47 $55.00 $12.53 
Technician $39.68 $51.38 $11.70 
Radio Tester $38.75 $44.68 $5.93 
Improver $36.79 $42.40 $5.61 
Installer $36.79 $42.40 $5.61 
Checker $35.75 $41.23 $5.48 
Assembler $34.70 $40.00 $5.30 
Adult female 
Assembler $25.40 $30.00 $4.60 


BY THE 
COLLECTOR 


STRAYS 
ea 
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“The Committee recognises that noise, although not material 
pollutant, could be_ regarded as one of the most offensive of 
current air pollutants.” — 


“““Air Pollution”, the report of the Air Pollution 
Committee of the N.Z. Health Dept. (August, 1970). 


It caused some surprise that the Health Department’s 
Committee: on air; poHution .suggusted that noise is also.a 
poHutant; along with:smoke and other-chemicals discharged 
into the atmosphere. Perhaps the Committee might have 
gone’ even further, and talked about the pollution of the 
ionosphere by radio interference? *) 


The New Zealand Electronics Institute has brought to the 
attention of the Marine Inquiry the pollution on the 2 MHz 
distress frequency by Japanese and Russian fishing boats 
working: on that frequency in these waters, and has asked 
for more effective control. However, the pollution of the 
shortwave band by interference is old hat to all radio-tele- 
phone people. Beginning after about three o’clock any after- 
noon, those Aussies and Yanks begin to pour in, and swamp 
out all except very limited ranges on these bands. 


The N.Z.B.C. receiving site at Quartz Hill can tell a tale of 
the multiple uses of frequencies by the shortwave broadcast- 
ers all around the world, several stations occupying each 
frequency and clamouring to have their propaganda or views 
foisted on to the listener. However, the increase in local 
broadcasting stations.around the world is taking the listeners 
away from shortwave, so there is always the hope that this 
form of ionospheric pollution may decrease. Except insofar 
that shortwave stations rank almost with an airline as the 
Status symbol for every emerging country, which has to prove 
it is “‘free’’ to all the world. 

Talk of local broadcasting, however! Private stations 
coming into the medium wave band in New Zealand are 
adding to the interference/pollution problem, already a 
drastic one in Europe and. the U.S.A..Remember those 1 
kilowatt stations set up by the (then) N.Z.B.S. in 1949 to 


serve districts away from the main centres? The B.B.C., 
the “Economist” reports, conducted an exercised which 
shows that the service radius of a medium frequency, 2 
kilowatt AM transmitter falls to an average of one mile at 
nightime. 

Further pollution of the ionosphere can be laid at the 
doors of those creatures, the C-Ber’s. Those who were in- 
clined to protest at the N.Z. Post Office, when it opened 
the 27MHz CB band, for restricting power to fleapower (in- 
stead of the U.S.A. limit) can now thank their lucky stars 
for this provision. The C-Bers, who if they are really as 
interested in radio communications as they say they are, 
could easily sit for ham tickets and play all day on ham 
bands, instead of polluting a band which could be very useful 
to industry. 

Many weird effects of ionosphere pollution are being re- 
ported from that home -of technology, the United States. 
Garage doors which mysteriously open in the dead of night, 
the jetliner bound for Miami where the navigational equip- 
ment indicates a course for Cuba. The U.S.A. Internal Reven- 


ue’s computer whose memory went blank (the computer cen-— 


tre had been built in the flight path to New Orleans Airport, 
and radar signals erased the stored magnetic signals). - 


That popular marvel of medical electronics, the heart — 


pacemaker, can fall a victim to electronics pollution. Mic- 


rowave ovens have been known to throw them off their beat. _ 


A Canadian motorcyclist with an electrically operated 
prosthetic arm crashed his bike when he rode under some 
high-tension lines. The magnetic field made the arm’s motor 
operate so erractically that the motorcyclist lost his grip 
on the handlebar, and was nearlly killed. » ; 

Interference from pirates has always been with us: not- 


withstanding the curious legislation which allowed Hauraki to — 


continue its unlicensed transmissions until it had put its 
application to the Broadcasting Authority. No doubt, how- 
ever pirates on amatur bands. and on radio-telephone will 
continue - and until all r/t users get the habit of using 
their callsigns, and so making identification certain. 
Regenerative receivers of experimenters have largely been 
lost in the affluent society. No longer does a keen lad gradu- 
ate from a crystal set to a one-valve receiver which whistles 


on every station as it was tuned in. (How many took the 


time to back off the control until it “plopped” just below the 
threshold of oscillation, before tuning in the station?) In- 
Stead, today’s yougsters cut their teeth on mutli-transistor 
Superhetrodynes and in any case will be just stringing : two 
or three i.c.s. together in a few years’ time. nae 


Diathermy, x-rays, welders, motors, switches, ignition sys- __ 
tems and mercury vapour rectifiers; they all add up the pollu- — 


tion of our ionosphere. Even the Russians are complaining 


about interference by illegal, amateur radio operators: “‘hooli- 


gans”’ who fill the air with “garbage.” 


Lasers have a much more common complaint. In exper- 
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iments with these for communications in Japan, Tokyo’s 
infamous smog severely interfered with, and restricted the 
range of, these latest comers into the feild of communications 
in the radio spectrum. 
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television screens flutter. This, however, is another subject. 
If pollution is the “in” thing, we have it in electronics. As 
electronics has proliferated, so has electronic’ pollution. 


While so far the discussion has concerned ionospheric 
propagated pollution, there is another from which is coming 
increasingly to our notice. These are the things which come 
by way of the a.c. power mains: things that go click and 
bang, while transformers interrupt their steady buzz and 
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PROFILES 


Mr R. F. SHENNAN 


Recently returned from a 
year’s study trip visiting Aus- 
tralia, Europe, the United King- 
dom and the U.S.A., Mr R. F. 
Shennan of A.W.A., Wellington, 
outlined his trip and discussed 
his impressions with “Radio, 
Electronics & Communications.” 

“lam quite happy to be 
back,” he said. “The quantity 
of business is fractional com- 
pared with activity overseas, 
but there is a ready challenge 
here, despite the frustrations of 
delivery delays.” 

Mr Shennan’s first stop was 
in Sydney where he spent time 
with A.W.A., working in the 
semiconductor laboratory and 
covering aspects of semiconduc- 
tor and integrated circuit de- 
sign and application. A.W.V. is 
designing and producing inte- 
grated circuits commercially to 
meet the rapidly growing de- 
mand of local industry. Valves 
are still manufactured in large 
quantities, Mr Shennan obser- 
ved, mainly for television recei- 
ver replacement, however, there 
is an increasing number of tele- 
vision receivers on the market 
which are fully solid state. 

After covering other aspects 
of A.W.A.’s operations in Aus- 
tralia Mr Shennan travelled 
through Italy, seeing various 
companies, and on to Telefun- 
ken at Ulm where he studied 
colour picture tube manufac- 
ture. At Heilbronn, also in 
Germany, four months were 
spent with Telefunken, working 
in the semiconductor applica- 
tions laboratories for audio, 


radio frequency and opto- 
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electronic devices. He also spent 
time with the metal oxide semi- 
conductor design group. One of 


the less serious projects Mr 
Shennan was employed on was 
to develop a mechanical, light- 
seeking mouse which was a 
feature item in the firm's dis- 
play at the Hanover Fair. 

After some extensive travel 
in Europe and Scandinavia he 
went on to spend three months 
with the English Electric Valve 
Co. in the United Kingdom, cov- 
ering aspects of image tubes 
including image orthicons, iso- 
cons, vidicons, and ledicens, as 
well as high power valves for 
transmitters and RF _ industrial 
heating applications. He also 
visited different E.E.V. plants in 
England and spent time covering 
microwave devices together with 
ignitrons and gas filled tubes. 

Marconi Instruments, an- 
other member of the group im- 
pressed Mr Shennan with its 
close liaison with the industry. 
The obvious trend is to send 
instrument designers into the 
field to study users’ problems 
and maintenance requirements. 
This attention to the users’ 
considerations is extended to 
frequent meetings among sales 
staff so that designs are con- 
tinually being developed to 
suit field applications better. 

Mr Shennan visited the Paris 
Exposition (claimed to be the 
largest of its type in the world), 
the Hanover Messe, and the 
1.E.A. Show in the United King- 
dom before continuing on to 
New York. Here, his time was 
mostly spent in R.C.A.’s design 
laboratories, although he had 
opportunities to visit most sec- 
tions of R.C.A. and to gain a 
fair insight into the scope of 
the firm’s activities. 

“1 tried to look at industry 
as broadly as possible,” he re- 
marked. “I find the achieve- 
ments of New Zealand elec- 
tronics impressive, on looking 
back over the trip, but we can- 
not afford to be complaisant. 
We'll have to keep on our toes 
to keep local industry viable.” 

Asked about overseas trends 
in electronics, Mr Shennan said 
that there is considerable em- 
phasis on integrated circuit de- 
velopment for consumer elec- 
tronics, and pointed out that 
colour television receivers are 
beginning to appear with four 


or five i.c.’s and a few tran- 


sistors. Another important major 
application of electronics is in 
motorcars, not only for ignition 
and voltage control, but for 


One way to deal with pollution is to regard it as waste: 


then there is a profit in eliminating it. : 


More rigid specifications; more economical use of power? 
Tighter bandwidth, more rationalistion of the frequtncy spec- 


rum? 


Whatever the solution is, it will not be an easy one. 


such devices as. light monitors 
or audible trafficator warning 
signals. 

While he saw plenty of col- 
our television, it was mainly in 
best or laboratory conditions 
and not in areas of marginal re- 
ception. The consciousness of 
Europeans. to colour picture 
quality, and to- FM broadcast- 
ing impressed Mr Shennan. 

Colour should be introduced 
on a large scale, Mr Shennan 
considers. Where it has been 
“dribbled in’ design and de- 
velopment of receivers, and de- 
mand for colour programmes 
have lagged as a result. 

Germany’s excellent labour 
relations also called for com- 
ment. “People have more buy- 
ing power than ever before, 
and | noticed that employer/ 
management relations are ex- 
cellent.” 

“I found that people over- 
seas are aware of New Zea- 
land, and think of it as a 
place with wonderful scenery, 
and a high standard of living,” 
Mr Shennan said when discuss- 


ing other aspects of his trip. 
“They have heard that we have 
often been innovators in social 
experiments, and in general 
New Zealand seems to be held 
in high regard.” 

Mr Shennan is in the engi- 
neering products (Head Office) 
division of A.W.A. in Welling- 
ton, a position where he has 
become well known to many 
in electronics for his willing- 
ness to help customers with 
application problems. He joined 
A.W.A. in 1958 from college 
and has been with the company 
continually. His visit overseas 
was facilitated by A.W.A. 
through their overseas’ associ- 
ates and the company’s gain 
will be the up-to-date “state 
of the art” knowledge, which 
Mr Shennan will be able to 
apply for customers’ benefit. 

Mr Shennan is also well 
known as a past committee 
member and minute secretary 
of the Wellington Branch of 
the N.Z.E.1., and one of the 
organisers of the 1967 NELCON 
“Electronics for Export.” 


Mr W. S. Strong, B.E.(Elect.), 
C.Eng., M.1.E.E., M.N.Z.LE., 
M.N.Z.E.1., Dip. Bus. Admin. 


Recently appointed District 
Design and Construction Engi- 
neer, Christchurch, in the N.Z. 
Electricity Department, Warren 
Strong is well known for his 
interest in electronics. Born at 
Gisborne, educated at Grey- 
mouth (third form, Greymouth 
High School) and Christchurch 
Boys’ High, Mr Strong joined 
the present N.Z.E.D. at Christ- 
church in 1949. On graduating 
B.E.(Elect.) from the Canter- 
bury University National School 
of Engineering in 1954, he 
transferred to the Napier office 


of the department. Coming to 
Wellington as an_ engineer 
within the department in 1959, 
he has since risen to senior en- 
gineer within the transmission 
lines section. (One of his more 
interesting assignments in this 
section was the design of the 
Bluff - Manapouri transmission 
line, which crosses the rugged 
fiordland mountains). 

Mr Strong has taken a con- 
siderable part in N.Z. Electro- 
nics Institute activities in the 
time he has been in Wellington. 
He had joined as a student in 
1954, having taken electronics 
along with power engineering 
at Canterbury. As student lead- 
er of a group under Mr B. T. 
Withers at Canterbury, he took 
part in the first television trans- 
missions in New Zealand: “I 
was infected with Mr Withers’ 
enthusiasm,” Mr Strong told 
"Radio, Electronics and Commu- 
nications.” 

Radio had been an interest 
since the age of 10 and the 
crystal set stage, having been 
prompted by his father’s asso- 
ciation with electronics. Mr S. 
W. S. Strong, as a student at 
Dunedin University, was one of 
Professor Jack's assistants on 
the night of the first broadcast 
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in New Zealand, from 4AB in 
1921. 


Mr Strong senior also parti- 
cipated in another New Zealand 
electronics ‘‘first.’ The late Mr 
Ralph Slade boarded with the 
Strong family, and in 1924 he 
made the first direct radio con- 
tact with England. This was 
from amateur station Z4AG, 
using a frequency above 100 
metres, which operated from 
“the boys’ room” in the Strong 
household. 


Mr. Strong senior became a 
mining engineer and geologist, 
but maintained his interest in 
radio as an amateur. He held 
the callsigns, Z3AE and ZL2AG. 
Another indication of his inte- 
rest in radio was the part he 
played in helping form the 
N.Z.A.R.T. 


Mr Warren Strong passed his 
amateur examination in 1955, 
and has the callsign ZL2ATE. He 
has also been active in the 
N.Z.A.R.T., on branch commit- 
tees, as a council member 
1962-68, and currently takes 
part in AREC activities. 


In the N.Z.E.I., Warren was 
Wellington Branch secretary 
1960-63, and was branch vice- 
chairman for a period. He has 
represented the N.Z.E.I. on 
NEDA from the time this or- 
ganisation was formed in 1966, 
and has served on various 
branch and Institute sub-com- 
mittees — notably representing 
the Institute on the committee 
which inaugurated the advanc- 
ed trade certificate in radio 
(communications). 


However, it is for his work in 
organising conferences in elec- 
tronics that Warren Strong will 
be chiefly remembered. The first 
of these was “The Future in 
Electronics,” held by the Well- 
ington Branch in 1964, The 
second conference was in Well- 
ington again, in 1965, as “The 
Future for Electronics.” After 
the first conference was held 
at Auckland in the following 
year, Wellington held the 
fourth, “Electronics for  Ex- 
port,” in 1967. 


Warren Strong was confer- 
ence convener for the first 
three Wellington conferences 
and his activities here empha- 
size his contribution to N.Z. 
Electronics. Coming after the 
work of the present Dominion 
Secretary of the Institute, Mr 
J. L. McKie, in establishing a 
sound administrative base for 
the N.Z.E.I., the successful in- 
troduction of these conferences 
— now established as an an- 
nual feature of national elec- 
tronics activity conducted by 
the N.Z.E.1. — is regarded as 
the foundation of the rise of 
the Institute to its present posi- 
tion in New Zealand electronics. 


Mr Strong has other interests 
apart from amateur radio and 
electronics. As a former secre- 
tary and now chairman of the 
Wellington branch of the Christ- 
church High Schceol Old: Boys, 
and as secretary of the Tawa- 
Linden Beautifying Society he 
also finds time to attend to a 
rising family. Married, he has 
a son (“already taking an inte- 
rest in radio”) and a daughter. 

In his new appointment at 
Christchurch, Mr Strong will be 
responsible for the construction 
of all new transmission lines 
and substations, and altera- 
tions to existing lines, sub- 
stations and power stations in 
Canterbury and on the West 
Coast. Keeping up his interest 
in electronics, he looks forward 
to continuing his participation 
in activities of the N.Z. Electro- 
nics Institute through member- 
ship of the Christchurch Branch. 


THE PLESSEY COMPANY 
LIMITED APPOINTS NEW 
MANAGING DIRECTOR 


Mr Michael Clark, Deputy 
Managing Director of The 
Plessey Company Limited, Eng- 
land, has been appointed 
Managing Director. 


At 43, one of the industries 
youngest leaders, Mr Clark has 
had an extensive career in the 
electronics, telecommunication 
and aerospace industries. 
Throughout 20 years, in addi- 
tion to his own Company duties, 
he has taken an active part in 
industry affairs. In 1966-67 he 
was Vice President of the So- 
ciety of British Aerospace Com- 
panies and played a prominent 
role in the industry’s deputa- 
tion to the Prime Minister on 
the future of British aerospace. 
He is currently a member of 
the National Electronic Council 
anl the Conference of the Elec- 
tronics Industry. He is also a 
companion of the Institution of 
Electrical Engineers and of the 
Institution of Electronic and 
Radio Engineers. 


Mr Clark joined Plessey in 
1950 and a year later formed 
the Company’s original Tele- 
communications Division. He 
has been closely associated with 
a number of important techno- 
logical cevelopments, particu- 
larly the Plessey contribution to 
solid state tools, oceanographic 
systems, nucleuronics and cir- 
cuit research. In June 1962, Mr 
Clark became Chairman and 
Managing Director of Plessey 
(U.K.) Limited, then the largest 
components complex in Europe 
as well as being a major sup- 
plier of electronics, radio com- 
munications and circuit equip- 
ment and systems. In 1967, he 
was appointed Director of the 
present Telecommunications 
Group (incorporating A. T. & E., 


RADIO, ELECTRONICS AND COMMUNICATIONS - 25 


Ericsson Telephones and Plessey 
Telecommunication Systems) and 
2 years later, in his capacity as 
Deputy Managing Director of 
the Company, he has given re- 


Managing Director, he will be- 
come Chairman of the Comp- 
any’s Executive Board. In addi- 
tion, he will direct a number 
of corporate staff functions in- 


sponsibility for all home based cluding engineering, contacts, 

operations, comprising the four Operation analysis, manufac- 

product groups — Telecommuni- ture, marketing and business 

cations, Electronics, Dynamics development, organisation and 

and Components. manpower as well as manage- 
In taking up his new post as ment services. 


Down 
Memory 
Lane 


N.Z.B.C. Programme to Preserve 


Electronics Equipment 

lf valves are ‘‘old hat,’’ solid state is even older: or so a 
visit to the collection of vintage radio equipment, at present 
being collected at Broadcasting House, Wellington, proves. 
Carefully restored where attention is necessary, the collec- 
tion is being assembled to preserve the N.Z.B.C’s associa- 
tion with electronics over the years — back to the days of 
“wireless.” 

Receivers of a bygone age are the main items in the 
collection, the earliest being a crystal (genuine solid state!) 
set made about 1916 by the late Mr Beecham of Wellington. 
There are two coils in this set, as it is of the tuned-primary, 
tuned secondary variety with switched series or parallel pri- 
mary tuning. One coil slides within the other, to vary the 
coupling. This set was made in the days before compo- 
nents could be bought off the shelves at your handy corner 
radio shop, and even the variable capacitors (‘‘condensers,”’ 
of course, in those times) were made by Mr Beecham. The 
plates were cut from sheet zinc and mounted in ebonite 
frames. So painstaking was the workmanship that it not 
noticeable, at first glance, that the capacitors were not com- 
mercially manufactured. 

This receiver tunes up to 1300 KHz, and covers much of 
the band below the present broadcasting band. When built, 
there were no broadcasting stations — let alone radio-tele- 
phone — and reception would have been mainly for ship 
telegraph traffic. The semi-conductor is a galena crystal, 
with cat’s whisker: or ‘‘point contact,’”’ in modern parlance. 

Another crystal set is a commercially made English one, 
a “Brownie.” Encased in black plastic, it has ‘‘B.B.C.” stamp- 
ed in it; a relic of the early days of broadcasting in Britain. 
Instead of collecting annual licence fees from listeners, the 
B.B.C. was originally financed by royalties paid on every set 
in the country. There is no tuning capacitor in this model, 
stations being tuned by a slider which varied the coil induc- 
tance; obviously a relic before broadcasting bands became 
overcrowded to the point they have today! 

The semi-conductor used in this set is one of the famous 
Red Diamond crystals. In its day, this component was a must 
for any keen crystal set builder, and guaranteed to pull elu- 
sive stations out of thhe “ether.” 


by B. S. Furby 


Valves and Multi-Tuning 

One of the earliest valve receivers in the collection is a 
1925 Grebe, an American set which cost $US135 new. For 
those unacquainted with early valve receivers, explanations 
are needed to appreciate why they had certain features. 

In the twenties, valve sets were battery powered; six volt 
accumulators for filaments (the ‘“‘A’ battery); packs of torch 
cells made into 45 volt batteries (the ‘‘B’’ battery); and a 
small nine volt battery for grid bias (the ‘‘C’’ battery). Bat- 
teries being expensive, every effort was made to conserve 
current; volume was not controlled by reducing signal input 
while still running the amplifying stage at full power. In- 
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stead, the usual method was to put a rheostat in series with 
the filaments; this reduced volume by limiting emission. Fila- 
ment and plate currents were thus reduced. Any distortion 
went unnoticed with the far from perfect headphones, horn 
speakers or balanced armature speakers of the time. All 
valves were triodes (although double-grid valves were by no 
means unknown), of low gain, and the one type was often 
used for r.f., a.f. or detection. 


Because the valves had low gain and battery power need- 
ed to be conserved, transformer-coupled audio amplifying 
stages were used. The transformers had inherent step-up 
ratios to give more gain, and power was not wasted (as with 
r/c coupling — although again, this technique was well 
known). The grid-anode capacities of these triode valves 
were neutralised of necessity. Coils were large, and as this 
was before screening was introduced, the axis of each coil 
was at right angles to the others, or all three were inclined 
at an angle of 45° from the vertical. Grid leak detection 
(which amplifies) was always popular, and -a.v.c. unknown 
(variable-mu, multi-element valves were needed to make this 
possible). Early stages in the receiver were tapped into the 
B battery at lower voltages to help reduce coupling between 
stages and add to efficiency. 


Each r.f. stage and the detector were tuned separately, 
which is why these early receivers had two or three tuning 
controls (for anyone who has plotted the tracking errors in 
a modern, expensive communications set with ganged capa- 
citors the idea will be seen to have some merit still!) 


No a.v.c. to prevent r.f. stage overloading; transformer 
coupled audio stages; grid leak detection; volume controlled 
by reducing filament current; headphones or efficiency 
speakers (rather than quality transducers); despite these bar- 
riers to fidelity, these early receivers perform surprisingly 
well. When the gain available in a modern superhetrodyne is 
considered, the insistence on an aerial for these pioneers is 
justified. 


Four 201A’s 


The 1925 Grebe, already introduced, had most of the 
features just described. To dodge the Hazeltine patent, neu- 
tralising was accomplished with bucking coils instead of 
capacitors. This set has two r.f. stages plus a detector and 
two audio stages — all using the 201A valve, except for the 
output (a 112A). The 201A was a robust specimen of the 
triode thermionic valve, with five volt filament, a gain of about 
4, and would cheerfully substitute for the 80 (a rectifier with 
five volt filament and two plates) in a later generation of a.c. 
receivers. The ‘‘2” was later dropped from the type number 
(in oan with the ‘‘2” of the 227, the 235 and others of 
that ilk). 


The grid leak resistor in the Grebe is the only fixed resis- 
tor in this receiver, although the filament rheostats are pre- 
sent to represent the variable varieties of this breed. 


This set features a dial light — an advanced novelty for 
its time — and also a belt drive to attempt to couple the 
three variable tuning capacitors together. To overcome track- 
ing problems, however, the lid can be lifted and each capa- 
citor released from the drive and individually adjusted. A 
“tone” color’ (sic) control — the medium-frequency cutoff 
of a variable resistor and capacitor — catered for those de- 
votees of ‘‘mellow’’ sound (too many of whom are still with 
us today). 


Valve holders then did not have sockets which gripped 
the valve pins. Contact was by spring contacts against the 
bottom of the valve pins, and the valve base had a bayonet 
pin which locked into a holder in the surround which was 
raised above the contacts. In the Grebe, the detector valve 
is mounted in a sprung socket to reduce microphonics. 


The B battery is tapped at 22% and 90 volts for the 
earlier stages, but without an output transformer, the full 
135 volts on the last stage are across the headphones (or 
speaker). 


The speaker with the Grebe is a balanced armature type. 
These were early cone speakers, with a lever to the cone 
apex actuated by an armature inside a high impedance coil. 
Users were warned to observe polarity in connecting the 
speaker, to prevent demagnetising the permanent magnet. 
The speaker enclosure is a familiar one to those with long 
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memories; a hexagonal frame, with a petit-point design of 
a vase of flowers worked on the cloth. 


Enter Browning Drake 


A famous name in radio receivers of the twenties is that 
of Browning Drake, and the N.Z.B.C. collection features one 
of these. The Browning Drakes were kitsets, and the N.Z.B.C. 
specimen has three O1A’s and a 112A. There is only one r.f. 
stage in this set, and the detector stage uses regeneration 
to obtain sensitivity (at a price in bandwidth!) Regeneration, 
was, in fact, one of the recognised methods of improving 
selectivity. The reaction control is an inductance (the “‘tick- 
ler” coil), and regeneration is controlled by rotating the tick- 
ler through the axis of the coil it is coupled to. The long 
shaft to the reaction tuning knob will be understood by those 
who remember “hand capacity” effect. 


This set is understood to have been assembled from the 
kitset in 1932. One r.f. coil is vertically mounted, and the 
other horizontal with its axis along the length of the set. 
Reduction drives used on the tuning capacitors are fore- 
runners of the ‘‘velvet vernier’’ dial. 


Ebonite and Copper 


Receivers of this vintage were almost universally built on 
a base of ebonite sheet, components being bolted on. Solid 
copper wire was popular for interwiring, frequently uninsu- 
lated, and in some sets beautifully done in straight lines with 
right angles to change direction. A home-built set, made 
locally of parts from various sources, is another item in 
the N.Z.B.C. collection. There is no reduction on the three 
tuning dials, which are familiar 4” diameter, graduated 0-100 
over 180°, and operated by raised centres with milled edges. 
Like the Ford cars of the same vintage, the knobs could be 
obtained in any colour, provided it was black. As well as the 
filament rheostat volume control, the output 112A in this 
receiver had a barretter resistor (thermistor) in the filament 
chain. 


An Altona, representative of a type made in Auckland by 
Johns Ltd is included in the collection. In this receiver, the 
coils are mounted out of sight under the ebonite sheet chas- 
sis. Associated with this receiver is an Amplion “Petal” horn 
speaker. This is a balanced armature driver (some driver 
units were only overgrown headphones), horn, and leaves of 
wood making up the flare — hence the name, ‘‘Petal.” 


Most of these receivers were presented to the N.Z.B.C. 
by Mr Norman Worthington, a salesman at 1ZB who has been 
interested in radio and DXing. Mr W. P. Huggins, a retired 
member of the N.Z.B.C. engineering staff, has refurbished 
the sets and restored them to working order, where necessary. 


Mains Power and Superhets 


Mains powered receivers began to appear towards the 
end of the twenties, and soon receivers began to take on 
the form they retained until transistors — with ganged capa- 
citors needing only one tuning dial, and superhetrodynes 
ousting the T.R.F. Early Philips sets at Broadcasting House 
show the transition stages, with a variety of shapes, sizes, 
and “innards” as evolution progressed. 


The eclipse of the early receivers saw the end of the 
classic cabinet; an oblong box, usually of beautifully worked 
and finished wood, sometimes metal. Always with a lid on 
top which enabled an owner to prove status by proudly dis- 
playing the number of valves in his set. The front panel; 
sometimes sloping, sometimes vertical; sometime wood and 
sometimes black polished ebonite. (There are examples in 
the collection of early forms of laminated plastic). 


There are two examples of a variant of early Philips mains 
receivers. These are three-valve models (detector, audio and 
rectifier), the valves all mounted close together at the other 
end of a steel box from the tuning control. The dial scale 
is observed from the top. One of these sets has “2ZM, 1180 
Kce/s” pencilled on the metallised coating (which served as 
a shield) of a valve. This is not the present Wellington 
station, but the early Gisborne private broadcaster. 


Green d.s.c. or d.c.c. wire abounds on the coils of a 
Gilfillian GN2. This is an American set, worth $US124 new in 
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1924. The coils wound with this wire (a nostagically familiar 
sight to the survivors from this era of electronics) are mount- 
ed in the 45° degree from vertical, mode, to prevent coup- 
ling. 

This neutrodyne receiver is one of the best of the col- 
lection 


Among others, the shape of the pre-transistor receiver 
is forecast by a mains-powered EKCO of 1934. Ganged tun- 
ing, mains transformer, a.c. valves, plastic cabinet; this is 
the superhet type which endured for the next 30 years or 
more. 


Transmitters and Testers 


Receivers are far from being the total of the N.Z.B.C. col- 
lection. Early broadcasting carbon microphones (the ‘‘tele- 
phone dial” type, and double-button S.T.C.) share shelves 
with the earliest R.C.A. 77 velocity, and crystal microphones 
with head amplifiers (as used by the N.Z.B.S. until after 
World War II) are present with other varieties. The advent of 
tape recording in the N.Z.B.S. is commemorated with a 
“Brush” soundmirror machine. This is one of the originals 
of 1947, with DC erase and paper tape. 


Capacitor testers of early vintage, and other test equip- 
ment long since obsolete in N.Z.B.C. practice are retained. 
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A Collins outside broadcast amplifier is a reminder of the 
introduction of commercial broadcasting into New Zealand 
just before the war. The Commercial Broadcasting Service, 
then a completely separate department from the National 
Broadcasting Service, installed American Collins equipment 
in all its studios, and the outside broadcast amplifier as used 
by ZB stations (until fairly recently) was a model of good 
machining and metalwork, as well as portability (in its day) 


- and appearance. 


Some of this equipment was stored in the Corporation’s 
Archives Section at Timaru. When Wellington stations staged 
their “Expo” two years ago, some was brought up for dis- 
play. Wellington staff decided to take active steps to pre- 
serve the equipment, refurbish it, and add to the collection 
before too much electronics equipment was irretrievably lost. 


While the collection now seems to have representative 
samples of early receivers, there is still much interest in 
acquiring more test, transmitting and studio equipment. Mr 
N. H. Ellison, Supervising Technician at Broadcasting House, 
remarks on the interest he has found with many people who 
are preserving vintage “wireless” receivers, which the Cor- 
poration’s preservation activities have discovered. 


Some equipment is held in the Dominion Museum, but too 
much cannot be preserved — before it is too late. The 
N.Z.B.C. deserves praise for its efforts to retain these links 
with pioneer electronics, for posterity. 


THE IEE 
CELEBRATES 
ITS CENTENARY 


Starting on Monday, 17 May, 1971, the Institution of Elec- 

_ trical Engineers of Savoy Place, London WC2 OBL will com- 

memorate the founding of their society exactly one hundred 

years before, on 17 May, 1871, with a week’s celebrations in 

London. Local centres throughout the U.K. and overseas will 
hold associated events during the year. 


The activities of the IEE, in conformity with their Royal 
Charter, are on a world-wide scale. There are nearly 11,000 
overseas members from many different countries, some of 
whom are expected to attend the centenary celebrations. 
Leading figures in kindred engineering societies, both within 
Britain and from abroad, will also be present at the events. 


The IEE was founded in 1871 as the Society of Telegraph 
Engineers and was then chiefly concerned with telegraphy, 
the major electrical development of the time. As the appli- 
cations of electricity grew, the Society expanded both in 
numbers and scope, becoming in 1880 the Society of Tele- 
graph Engineers and Electricians and in 1888 the Institution 
of Electrical Engineers. 


Among the highlights of centenary week are a com- 
memorative service in Westminster Abbey, a conversazione 
at the Royal Festival Hall, a dinner at the House of Commons, 
and a banquet at the City of London Guildhall. There will be 
an extensive programme of lectures built around the theme 
“Electrical Engineering in the Service of Man,” and an ex- 
hibition at the Science Museum. 


The objects of the Institution are to promote the general 
advancemeni of electrical science and engineering and their 
applications; to facilitate the exchange of information and 
ideas on these subjects by means of meetings, exhibitions, 
conferences and publications; the establishment of libraries; 
and to give financial assistance for the promotion of inven- 
tion and research. 


The IEE holds over eight hundred evening meetings a 
year throughout Great Britain, about forty colloquia and a 
number of vacation schools. There are now over sixty thous- 
and members of the Institution, a membership that in the past 
_ has included such eminent men as Siemens, Kelvin, Swan, 
- Maxwell, Graham Bell, Edison, Ambrose Fleming, Parsons, 
Ferranti, Marconi and Appleton. 


N.Z.E.I. 


WELLINGTON BRANCH 


Closing another successful year’s activities, the Well- 
ington Branch of the N.Z. Electronics Institute held its final 
meeting of the year on December 3. As is becoming custom- 
ary for end-of-year meetings of the branch, the subject was 
a forum where members were able to demonstrate items of 
interest. 

Mr J. D. McCormick discussed light-emitting diodes, and 
showed one in a circuit (controlled by a unijunction oscillat- 
or) which flashed at a steady rate. Mr H. R. Pick demon- 
strated electronic ignition for cars, and with a demonstration 
unit showed the unit producing. a long spark at high simu- 
lated motor revolutions. 


Mr B. G. E. Henderson showed a series of colour slides 
of Expo 70 in Japan, and discussed the exposition. 

Mr W. S. Strong, who is transferring to Christchurch, was 
farewelled by the branch. Mr B. S. Furby, in making a vale- 
dictory speech to Mr Strong on behalf of members, referred 
to Mr Strong’s services as branch secretary and vice-chair- 
man, and the work he had done in organising early confer- 
ences in Wellinaton and in representing the Institute in 
many of its activities. 


The provisional programme for the first part of 1971 is: 


February: ‘‘The Emerging Technician Group in New Zea- 
land,” J. Brookie (Council of Engineering Associates). This 
lecture, while primarily aimed at N.Z.C.E., R.E.A. or others 
with Technicians’ Certification Authority certificates, will be 
of interest to tradesmen and engineers. 


March: ‘Environmental Control” (Pye). 


April: Joint meeting with N.Z.I.E., to present applications 
of electronics and explain them to engineers and technicians 
of other disciplines. 


May: Annual General Meeting. 

The Wellington Branch meets (unless otherwise advised) 
at 7.30 p.m. on the first Thursday of every month, in the 
N.Z.B.C. Training Centre, 5th Floor, N.Z. Display Centre 
Building (entrance off Sturdee Street). 

Visitors are welcome, and applications to join the Insti- 
tute will be received from anyone in the electronics profes- 
sion, Write to the Membership Secretary, Weilington Branch, 
N.Z.E.1., P.O. Box 5106, Wellington. 
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GET BACK ON THE HAM BANDS IN TIME 
FOR THE NEW DX SEASON — WITH THE 
WORLD’S MOST ECONOMICAL SSB TRANS- 
CEIVER BY YAESU OF JAPAN 


MORE $/WATT — FT 200 


A superb quality, low cost, versatile transceiver that you have ae pails oak re-availability and our new price list — 


been waiting for. Covers 80-10 mx; SSB, CW, AM; with a speech 

input of 300w. Transistorised VFO, voltage regulator and cali- 

brator. 16 valves, 12 diodes, 6 transistors. PA uses two 6JS6A RP 

pentodes. ALC, AGC, ANL, PTT and VOX. Calibrated metering 

for PA cathode current, relative power output, and receiver S PREMIER 
units. Offset tuning plus or minus ie crepes crystal filter 

with a bandwidth of 2.3Kc at —6dB. Selectable sidebands, car- 

rier suppression better than —40dB. Sideband suppression better ELECTRONIC PRODUCTS LTD. 
than —50dB. Fully tested on all bands and 3 core N.Z. standard 

flex fitted before delivery. Covered by our own special guarantee 

and backed up by 12 months factory warranty. Our integrity is 


your guarantee of satisfaction. Complete system (less aerial) is P.O. Box 29-045, Greenwoods Corner, Auckland 3, New Zealand 
$483.00. Telegraph: “PREM TRONX”’ Telephone 688-812 
< . INTERNATIONAL RECTIFIER APPOINT AGENT IN 
I3th National Radio and NEW ZEALAND 
E| s E A s International Rectifier announce the appointment of Arn- 
old & Wright Limited as their Sole Agent in New Zealand. 
ectronics ngineering Arnold & Wright is a long-established New Zealand Electrical 
e Trade Agency and is well-known in industrial circles. 
Convention News of the appointment was released by H. C. Walford, 


General Sales Manager of International Rectifier (G.B.) in 
conjunction with L. Arnold, Managing Director of Arnold & 
W.ight. Both are confident of being able to offer to industry 


UNIVERSITY OF MELBOURNE, MAY 24 to 28, 1971 an excellent availability service, an in-depth product line and 
the facility of a technical application service. 
Further information may be obtained from: International Rectifier is a manufacturer of semiconductor 


products, including Thyristors, High Power Logic Triacs, Sili- 


he G | Secretary, : > 
bf tia! : y con Diodes, Voltage Regulator Diodes, Solar Cells, High 


The Institution of Radio and Electronics Engineers Australia, Voltage Rectifiers and Rectifier Assemblies. 
Box 3120, G.P.O., P;incipal manufacturing facilities exist in the U.K., Italy, 
Sydney, N.S.W. 2001. U.S.A., India and Japan. 


FREON TF 


THE SELECTIVE SOLVENT 


Removes oil, grease and dirt without 
harming metal, plastic or elastomers. 
FREON TF is e nonflammable 
e virtually non toxic 
e chemically and physically pure 
@ inert 
| e stable 
Ideal for cleaning delicate instruments and equipment, small electric 


motors, film and | of FF FF FF FF FF FF FF FF FF FF FF fF 
video tapes. To: J. Russell Hancock Ltd., 


P.O. Box 414, 
al DONT “Freon” is a Du Pont a Wellington. 
registered Trade name for 
er Shiorstarbon Coleen rN J Please ask your representative to call 
pice dpeey tha lla [_] Please send full literature on “Freon” TF Solvent 
Master Distributors: ) 
J. RUSSELL HANCOCK LTD. NAME fob cece Ue ae A eat ee 


P.O. Box 414, Wellington. 
P.O. Box 13-242, Auckland. a ADDRESS. -___---------------------------------. 


a op See ce oot Coe Lo 


| ee 


ENQUIRY A208. USE FORM AT REAR 
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RACAL WIN LARGEST EXPORT ORDER 


Racal-B.B.C. Limited, the Bracknell based radio commu- 
nications Company, a member of the British Racal Electro- 
nics Group, has announced what is probably the largest 
ever overseas o:der for military radio telephones (manpacks). 

The order, which has been placed by the Malaysian Mini- 
stry of Defence, is for more than 1,000 manpacks together 
with accessories and spares. The total value of this order is 
over $2,600,000. 

The 1,000 manpacks are H.F. S.S.B. receiver transmitters 
for carrying on the back or fitting in a variety of military 
vehicles. The radio telephones ordered are 5 watt 2 channel 
“Squadcal’’ sets and 20 watts 6,000 channel synthesized 
“Syncal” sets. The Racal “‘Syncal’’ set has, during this year, 
passed “Squadcal” as the world’s most successful export 
manpack. 

Racal radio equipment has proved extremely successful 
in Malaysia during the last 18 months. Previously announced 
orders from this area included a $500,000 order for man- 
packs in June, 1969 and a further order valued at $1,000,000 
in January, 1970. 

For some years Racal have shown their confidence in 
their manpacks by building ahead of orders. This is unusual 
for military electronics equipment. This policy has been a 
major factor in Racal winning this latest Malaysian contract 
which was only signed on November 2nd, 1970, but which 
called for the first $1,200,000 to be shipped by 7th December, 
1970. 

In fact, the first $1,200,000 shipment has already been 
delivered to Kuala Lumpur and it is anticipated that the 
entire order will have been completed before Easter 1971, 
over 3 months before the final completion date. 

Mr E. T. Harrison, Chairman and Managing Director of 
the Racal Group said on announcing details of the order, 
“No other Company in the world could have given such a 
delivery performance for this type of equipment and con- 
firms Racal’s world leading position in the exporting of radio 
manpack equipment.” 

The equipment will be used in East and West Malaysia. 
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ELECTRONIC RANDOM NUMBER GENERATOR 
FOR BONUS BONDS 


One of the most important needs when awarding large 
money prizes for Government Draws is to make sure that 
the Bond Holders do not think they are being cheated by an 
unfair draw. To overcome any such suggestion the New Zea- 
land Post Office drew up a specification and commissioned 
the Automation and Transmission Divisions of The Plessey 
Electronics Group at Poole, Dorset, England, to make a 
Random Number Generator. 


This ingenious piece of electronic equipment generates 
electrical noise in random bursts and then converts it into 
numbers. Not only does the machine make up the numbers 
but a special built-in test facility checks these and makes 
certain that the numbers chosen do correspond to the Bonus 
Bond numbers sold. 


Having checked out and agreed the number is valid the 
Plessey Random Number Generator then arranges for it to be 
typed out. The number generating part of the machine is ex- 
ceptionally fast and creates 30 numbers per second, checks 
them and has a facility to store these before passing them on 
to the teleprinter, as and when the printer can handle them. 


To assist in making certain the machine is issuing valid 
numbers, a visual display is incorporated so that the ope- 
rator can see what is going to be printed. A further check 
is also made by the machine which produces special punch- 
ed tape to reproduce the prize list or it may be used in a 
computer to check that the numbers are definitely random 
and not produced in any sequence. 


As the Random Number Generator completes its various 
tests at the Plessey, Poole, plant the Designer, Mr D. Statham 
and his team have spent a considerable amount of time see- 
ing if it is possible to produce selected numbers. In spite of 
all their efforts they have had no luck, which proves that 
there can be no cheating with the Bond Selection Draw. 
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MODEL 6540 
8 RECORDERS IN ONE 
Strip Chart 
Sequential Chart 
Repetitive Trace 
Logic Control 
External Chart Control 
X-Y Programmed Electrical 


X-Y Programmed Mechani- 
cal 


@ X-Y True 


Strip Chart, XY, Recorders; High Speed 
Point, Digital, and Incremental Plotters 


PRIDE OF OWNERS WIP 


When you buy NouUSsiscom 


OR COM PL@T 1 Digital Plotters 


ON-LINE; OFF-LINE; 


TIME-SHARING; 11” & 
22”. WIDTHS, 300 or 1200 
INCREMENTS/SEC. Plots 
from computer driven 
data, 2000 or 2400 baud, 
or from Tapereader, Tele- 
type, etc. 


8 MODELS AVAILABLE 


SOFTWARE APPLICATION PACKAGES AVAILABLE 
FOR: Contour Plotting; Multiple surface operations; 
Area & Volume Computation; ‘“TRIDEM” 3-D plott- 
ing; Utility Drafting Package; General Graphics 
Package; HI-FLOW flow charting; CPM-PLOT pro- 
grame. 


There are over 15 OMNIGRA- SPECIFICATIONS— The very best — just drop a line, 


PHIC Models & dozens of 


variations. be sent by return. 


For further details or information contact « 
S. D. MANDENO ELECTRONIC EQUIPMENT CO. 


ENQUIRY A222. USE FORM AT REAR 


stating the type of recorder you require. Full data will 


10 Woodhall Rd, Auckland 3. Phone 600-008. Grams: “Nucleonic.” 


LANGUAGES: FORTRAN Il; A.S.A. FORTRAN IV. 
REPRESENTING 


houston 
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Triace 
Control 
Systems 


by W. R. EASON 
A.S.T.C., A.M.I.E, (Aust.) M.1.R.E.E.* 


This note describes three power con- 
trol circuits using the RCA triac type 
40669. The circuits are that of a light 
dimmer, 1000W power control unit and 
induction motor speed control. 


CIRCUIT No. I— 
Triac Controlled Light Dimmer 

This unit controls the intensity of in- 
candescent lamps by adjustment of con- 
trol P1. It will reduce the lamps inten- 
sity from virtually full rating to a mini- 
mum which is determined by the com- 
ponents. This minimum will normally be 
below the power level required to ob- 
tain any visible heating of the filaments. 
The value of ‘R’ can be selected to set 
the minimum level if required. 


CIRCUIT No. li— 
1000 Watt Power Conirol Unit 

The second unit has been designed 
to control the power supplied to heat- 
ing type of elements, fans, power sup- 
plies and other similar type of devices. 
The minimum output power level can 
be set by the “SET LEVEL” control and 
then raised from this level to maximum 
by the “LEVEL” control. The small re- 
duction in maximum power output in- 
herent in this low cost control unit 
should be of no consequence in most 
applications and would represent about 
the last 5% of available power. 


CIRCUIT No. Ili— 
Induction Motor Speed Control 

This unit has been designed specifi- 
cally for induction motor speed control 
where speed range control from maxi- 
mum to almost stop is not possible due 
to the motor design. The value of Rs is 
selected to set the minimum speed 
which should ‘not be less than about 
one third of maximum speed. 


GENERAL CONSIDERATIONS 

The voltage drop across a triac is 
fairly constant and does not  signifi- 
cantly increase with current. until it ap- 
proaches maximum rating. Consequent- 
ly the dissipation of the triac is de- 
pendent mainly on operating current. 
For currents less than 600 mA a heat 
sink is not required for the 40669. If 
mounted on a printed circuit having 
about one square inch of copper under 
the case then the operating current can 
be increased to 1 amp. 

When higher currents are required, 
then a suitable heat sink must be used. 
This can be an extruded aluminium 
sink as would be used at high current 
ratings or a suitable piece of 16 gauge 
clean aluminium. Some examples of the 
*A.W.V. Applications Laboratory 


y 
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Kains Input 
240V, 50~ 
CIRCUIT |: Triac controlled light dimmer. 


latter case are given below— 


The values in parentheses are the 
thermal resistance in °C/W. The heat 
sink is given as the total surface area 
(both sides) in square inches of a 16 
gauge piece of clean aluminium. If 
sandblasted and finished in mat black 
the total surface area can be reduced 
to 66% of the indicated areas. 


THE SWITCHING ACTION OF THE 
TRIAC IN THESE TYPES OF CONTROL 
UNITS WILL PRODUCE VAST QUANTI- 
TIES OF R.F. INTERFERENCE. THIS 
WILL INCREASE WITH THE EXPAND- 
ING USE OF PHASE CONTROLLED DE- 
VICES AND IT IS OF PARAMOUNT 
IMPORTANCE THAT EACH UNIT 
GENERATES THE MINIMUM AMOUNT 
OF INTERFERENCE. 


It is for the above reason that RF 
suppression has been included in all 
circuits, otherwise it is virtually impos- 
sible to use a receiver of any type near 
the units or even on the same power 
supply lines. The 100 microhenry choke 
shown in the circuits is not critical, 


Notes: All resistors Y2 Watt; *see text. 


Earth line when required 


Lamp* 


20% tolerance is acceptable, but must — 
be rated at the maximum operating cur- — 
rent of the device and when used in 
conjunction with the other suppression — 
components has an overall effective Q — 
of about 3. This Q value provides the — 
desired damping without any signifi- — 
cant ringing. This choke can be manu- — 
factured as follows:— . “e 
1 Lamp Circuit, Current 1 Amp. 3 lay- — 
ers of 22 A.W.G. enamel wire on a 8” — 
former. Total turns about 110 to 120. 

Il ‘Power Circuit, Current 8 Amps. 2 
layers of 16 A.W.G. enamel wire on a 
1 inch former. Total turns about 100 to 
110. = 
lll Power Circuit, Current 4 Amps. One ~ 
layer of 18 A.W.G. enamel wire on a 3 — 
inch length of ferrite rod fitted with a~ 
tight paxolin former. Fotal turns about — 
70. ' 

The above chokes could be used on 
any of the units if required so as to © 
suit the load current. 

When an inductive load is connected ~ 
to the units problems may develop with 4 


i 


HEAT SINK SURFACE AREA s 

Current Ambient Temperature in °C . a 
in Amps 45 55 65 
2 11 (23) 15° (18) 20 “ae 

3 18 (14) 22. (11) 30. (a 
25. (10) 32 (8) 40 (6) 
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“the — nag of the triacs. A snubber 
GES: 


network formed by Rs and Cs, in series, 
is placed across the triac to keep with- 
in these limits. First selecting a suit- 
able capacity in the range of 0.047 to 
0.33 microfarads for Cs, then Rs can 
be derived from the relationship 


Rs = \/(L/Cs) 


4 where L is the maximum value of load 


- inductance under the worst conditions 


_ of operation. From the value of the two 
snubber components, the power rating 


CIRCUIT 3: Induction motor speed control. 


Switch 


inGicatos 
Lamp 


CIRCUIT 2: 1000W Power control circuit. 
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of the resistive component can then be 
determined knowing that maximum dis- 
sipation occurs when the triac is con- 
tinuously in the ‘off’ condition. 


Although the units have been design- 
ed for the 40669 triac and 240 volts, 
lower voltages can be applied with small 
components. value changes. For higher 
powers the triac rating is increased by 
using the 40576 for currents up to 15 
amps without any other circuit modifi- 
cations. The size of the heat sink for 
the 40576 triac will need to be increased 
to allow for the higher power and its 


Notes: R is selected to set motor minimum speed. 
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Output 
Socket 


Notes: All resistors Y2 watt; *see text. 


thermal resistance can be determined 
from the 40576 data sheet. 
CONCLUSION 

When operated as_ intended, the 


above circuits will provide continuous 
control from the minimum to maximum 
design levels. Due to the simplicity of 
the circuits there is some loss of con- 
trol at the extreme limits but this should 
not be of any consequence in the in- 
tended applications. These control cir- 
cuits should prove very satisfactory and 
so enhance the range of possible appli- 
cation of solid state devices. 


All resistors 1% watt; * see text. 
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NEW PRODUCTS 


SWEEP MARKER GENERATOR 

These new narrow-band Sweep Mark- 
er Generators (1312 Series) are all-solid 
state and provide stable operation from 
electronically tuned and swept oscillat- 
ors. The generators employ narrow, cry- 
stal-controlled pulse-type markers since 
the normal birdy-type markers are un- 
usable for extremely narrow bandwidths. 
The 1312 Series markers are derived 
from unique crystal-filter circuits using 
inexpensive quartz crystals. The type of 
circuitry precludes any spurious crystal 
responses; no threshold or trigger-level 
controls are used. Thus, the markers are 
stable and accurate regardless of the 
sweeper’s operational parameters. 

Up to five markers may be controlled 
by individual front panel on-off switches 
and are available as positive or negative 
35-volt pulses. The markers may be used 
for oscilloscope “Z” axis modulation (in- 
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tensification or blanking), or may be 
added to the vertical axis as sharp, dif- 
ferentiated pulses. Use of an internal 
jumper wire allows the markers to shut 
off or “blank” the sweep oscillator coin- 
cidental with the marker frequency. 
Marker width is always approximately 
1/100 of the scope display, providing a 
sharp, readable marker at bandwidths of 
50kHz or 24MHz. 

The 1312 Series also provides 79dB 
in steps of 3, 6, 10, 20, 20 and 20; plus 
either 20 or 30dB of variation attenua- 
tion, reducing its 1-volt rms output. 
Twenty or 30dB of this attenuation is 
provided by an electronic attenuator us- 
ing P.I.N. diodes in a “closed-loop” level- 
ing system. This provides a _ constant- 
source impedance and stable centre fre- 
quency regardless of the setting of the 
attenuator. 

The 1312 Series Generators are avail- 
able in the frequency range of from 
4MHz to 250MHz, although the centre 
frequencies and maximum sweep widths 
are limited by the market circuits. 

Enquiry No. 252 


* * * 


PROGRAMMABLE OSCILLATORS 
OFFER MANUAL AND REMOTE 
FREQUENCY SELECTION 


Two new low-priced, all solid state, 
programmable oscillators with superior 
performance specifications normally 
found in more expensive sine wave gene- 
rators are now available. Both units of- 
fer manual and remote automatic fre- 
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quency selection and produce sine and 
Syuare waves simultaneously, with sine 
wave output providing 2 watt power 
into 50 ohms at a distortion level of less 
than 0.02% over most of the range. 


Model 4131R is a precision programm- 
able oscillator covering the frequency 
calibration accuracy within +0.1% and 
a frequency resettability of better than 
+0,01%. 

Model 4130R is a programmable os- 
cillator covering the frequency range of 
1Hz to 1MHz with a frequency calibra- 
tion accuracy of +0.1%. 


Both the Model 4130R and 4131R 
are R-C oscillators that generate true 
sine waves without waveform discontinui- 
ties that tend to introduce high order 
harmonic distortion, problems common 
to synthesized or waveshaped genera- 
tors. A unique AVC circuit is used to 
minimize transients and reduce ampli- 
tude modulation after switching, recov- 
ery time being typically 20 milliseconds. 
The AVC circuit provides a short term 
amplitude stability of +0.002%, hum 
and noise of less than 0.02%. This per- 
formance coupled with a frequency res- 
ponse better than +0.05db, make these 
instruments ideal in automatic systems 
requiring precision measurements. Both 
units offer manual and remote fre- 
quency selection. 

Enquiry No. 279° 


* * * 


IN-SITU MONITORING OF 
LOGIC MODULES 
A new range of plug-in, digital logic 
modules are designed with a simple moni- 
toring system that eliminates permanent- 
ly wired lamp and switch monitors. 
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- Specialists in High 
Quality Printed 
Circuitry 


All types of work undertaken 
—our experience in artwork 
Preparation and layout is 
available to help with all 
design problems. 
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The modules, developed in Britain, are 
monitored with a self-contained unit 
which plugs into the front of the module 
and the state of the logic function is 
shown by lamps in the monitor unit. The 
monitor unit obtains all its power sup- 
plies from the module being monitored, 
and correct location on the printed cir- 
cuit edge is ensured by a slot and key 
system. 


~The module range, available either as 

components or built into digital control 
systems, uses integrated circuits and dis- 
crete components to give optimum bal- 
ance between operating speed, size, im- 
munity to electrical noise, and cost. 


As well as gates, binaries, and output 
drivers, the range includes a packaged 
reversible BCD counter module and a 
multiplexed numerical display driver 
which enables five numerical display 
tubes to be driven by a single module 
using only fifteen connections instead of 
the more normal 51. There is a full 
range of input filter modules. 


All the modules use DTL logic and 
are designed to work at a maximum 
frequency of 40KHz. The logic levels 
are “1” level plus 6.0 volts and “0” 
level plus 0.9 volts, and complementary 
outputs are provided on all modules. The 
fan out of the system varies up to 20 
loads depending on the type of module. 

The modules are constructed on 0.055 
inch thick,  glass-filled, epoxy-based 
printed circuit board and are of single 
or double height configuration. The 
single height modules measure 6in. by 
2.5in. and fit in 18-way in-line connec- 


STC offer a 
home battery 
charger with 

tremendous 
sales potential 
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tor. The double height modules measure 
6 inch by 5.375 and require two 18-way 
in-line connectors. The printed circuit 
edge connectors are gold plated. 
Enquiry No. 288 


“SEMIKRON” SEMICONDUCTORS 

A new range of highly professional 
semiconductor rectifiers is becoming 
available to the New Zealand market. 
Standard Si Rectifier diodes embrace .8- 
320A, 400-1600 PIV, while special ver- 
sions exist for Arc Welding Purposes and 
others have controlled avalanche charac- 
teristics. High voltage versions of the 
latter embrace .25-2.0A, 1300-50 KV. 
The Silicon Thyristor range boasts new 
and improved characteristics. Devices are 
fully diffused using high vacuum techni- 
ques, and have high resistance to ther- 
mal fatigue caused by extreme tempera- 
ture cycling. Types are available from 
45A-220A max. mean forward current, 
with peak inverse voltages from 200- 
1600 PIV, and junction temperatures of 
130°C and 150°C. Special types have ex- 
tremely short turn-off times (tq), rates 
of rise of voltage dV/dt up to 1000 
V/uSec., and rates of rise of current 
di/dt up to 125 A/uSec. 


Small silicon rectifier diodes and 
bridges also feature prominently. These 
range from half wave 1.0A (400, 800, 
1250, 1500 PIV) to 4.0A bridge devices 
(400, 800, 1250 PIV). 

The line has besides Silicon a very 
potent SELENIUM capability. These Se 
rectifiers withstand tropical humidity, are 
shock-proof, resin sealed, and available 
with solder terminals or pin terminals in 


wide variety (.40-1.00A, 30-250V RMS). 
Other devices of note are the “SEMI- 
TRANS” Selenium Transient Voltage 
Suppressors. These are used in converter 
and rectifier equipments to protect sili- 
con rectifier diodes and_ thyristors 
against voltage transients. 


‘PRINTED CIRCUIT 
BOARDS 


Electronics Rie 
Australia projects. 
Price list 


on request. 


RADIO TRADERS LTD. 


P.O. Box 2619, Auckland 
Telegrams: RADTRAD 
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The STC Home Battery Charger is small and compact, ruggedly 
built, electrically and mechanically designed for a long life. It’s a 
great addition to any home workshop, but has tremendous appeal 
to truck owners and taxi operators. In other words it’s a great idea 


that will sell wonderfully well. 
Check these features: 
designed for portability. 


* Compact and convenient. 
* Complete with mains cord, plug, 


* Light— 


connecting cables and battery clip. * 12 months guarantee. * 
Output 6 to 12 volts up to 6 amp through simple changeover switch. 
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For further information contact 
Standard Telephones 
and Cables Ply. Limifed 


Head Office, P.O. Box 40140, Upper Hutt. 
P.O. Box 10097, Auckland. 
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about Racal-Milgo 
Data Viodems 


Problem:- 


Most people at first don’t be- 
lieve the speed. 

—andthen say ‘‘anyway the 
NZPO wouldn’‘t approve it!’’ 
MODEM 4400/48 4800 bps over low 


cost speech circuits 


MODEM 4400/24PB 2400 bps with 


simultaneous voice or teletype channels 


4984 


ENQUIRY A213. USE FORM AT REAR 


Facts:- 


Racal-Milgo MODEMS are now 
approved by the New Zealand 
Post Office — approval ref- 
erence number  P.O.H.Q. 
1970/314/26. 


Dependable, low error rate 
data transmission at 4800 bps 
over long distance national and 
international circuits. Easy to 
check — our MODEMS are. in 
use world wide by big name 
users, 


We've eliminated the need for 


specially conditioned  trans- 
mission lines, monitoring and 
constant adjustment. 


And an added exclusive! 2400 
bps plus simultaneous voice or 
teletype channels. 


You need the extra reliability 
and_ facilities which  Racal- 
Milgo Data Modems give. 


pA/A/C/ AIL A 


milgo 


Racal-Milgo Ltd. 


Bennet Road, Reading, 
Berkshire, U.K. 


INQUIRE NOW — RACAL ELECTRONICS PTY. LTD. P.O. BOX 10242, WELLINGTON, N.Z. PHONE. 41-608. 
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Selenium Plates and Rectifier Stacks 


and Silicon Rectifier Stacks are also of- 
_ fered. The product line is completed with 
_ the availability of Plug-In solid state re- 
_ placements for H.V. Rectifiers of the 
816, 866A _ types. 


; Appearance, finish, 
packaging and speed of factory delivery 


leaves nothing to be desired ensuring that 


Semikron remain leaders in their speciali- 
sed and fast expanding field. 


Enquiry No. 260 


A NEW PULSED HIGH-CURRENT 
FIXTURE FOR THE TYPE 576 


SEMICONDUCTOR CURVE TRACER 


The measurement capabilities of Type 
576 Curve Tracer has been expanded by 
introducing the new 176 Pulsed High- 
Current Fixture. The plug-in concept 
allows the 176 “Front Porch” configura- 
tion to fit in place of the standard test 
fixture. It is programmed from the 576 
mainframe except for controls not pro- 
vided on the mainframe. The 176 in- 


creases the Step Generator and Collec- 
_ tor Supply ranges of the 576 by a factor 


4 
7 


of ten (to 20 A Peak and 200 A Peak 
respectively). 

Pulsing the collector and base steps 
permits checking diode characteristics, 
and collector emitter breakdown, at cur- 


rents much higher than previously pos- 


sible as dissipation limits are not exceed- 
ed. The need for heat sinks is also eli- 
minated. 


The 576 features AUTO SCALE- 


FACTOR READOUT. Placed adjacent 


to the CRT are digital indicators of 


_ vertical and horizontal deflection fac- 


tors, step amplitude, and Beta/div or 
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gm/div. The 176 corrects the readout 
display automatically when in the X10 
STEP and X10 VERT modes. Readout 
offers convenience for test setup and 
labeled waveform photography. 

Enquiry No. 285 


SWEEP GENERATOR FOR 
RESPONSE AND DISTORTION TESTS 

A new sweep generator that provides 
facilities for response and distortion 
tests on many types of electronic cir- 
cuits will be displayed for the first time. 

It is called a TF 2361 and is made by 
Marconi Instruments. With a wide range 
of sweep speeds — from 0.01Hz to 100 
Hz — this comprehensive measuring in- 
strument is suitable for use with XY 
plotters, display units or oscilloscopes. 
It is illustrated below. 

A unique detected system flatness of 
+0.05dB over the 25kHz to 30MHz fre- 
quency range in a video version makes 
the equipment specially suitable for fre- 
quency response checks on receivers, am- 
plifiers, filters and attenuators. The out- 


put flatness in frequency response checks 
is complemented by an unusual fea- 
ture which allows alternate sweeps to 
have different levels. 


A VHF version of this sweep genera- 
tor covers the frequency range 1MHz 
to 300MHz, and, like its video counter- 
part, features extremely comprehensive 
marker facilities. Internal and external 
markers can be added to the detected 
output or used separately. Positive or 
negative pulse or birdies markers can 
be selected. 


Another new Marconi exhibit will be 
a mobile radio test set. This instrument 
combines all the necessary mobile-radio 
servicing instruments in one unit. It in- 
cludes an am/fm signal generator, a 
modulation meter, an absorption and 
thru-line power meter and an audio fre- 
quency electronic voltmeter. It is suit- 
able for mains or battery operation. 


Enquiry No. 262 


SOLID STATE TEMPERATURE 
CONTROL EQUIPMENT 


A complete range of solid state indus- 
trial temperature control equipment will 
be available from Eurotherm, its feature 
product being a new version of the Lilli- 
put that has typical applications for dif- 
fusion furnaces, conveyor furnaces and 
crystal growing. 

This Mark II instrument (illustrated 
below) is similar in appearance to the 
original Lilliput range, but the circuitry 
and board layout has been completely 
revised. The fascia size is only 96mm 
square. 


The NEW 410 Sweep/Function Generator 


MAIN GENERATOR SWEEP GENERATOR AM CHANNEL A CHANNEL B 
| | CONTROL 
Frequency range selector 


; 
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Channel B output 


i me iN DC offset range selector 


1 
Sweep generator . | 
mode selector DC offset 


Calibrated output 
range selector 
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On/off switch | sweep trigger 


Impedance/attenuation 
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Sweep output input for AM control 
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TODAY'S BEST MULTIPURPOSE WAVEFORM GENERATOR BUY 


When "ve checked out the new Datapulse Model 410 Sweep/Function The Model 410 has all of the salient features of the lower priced Model 
" Generator, we think you'll concede that the state of the waveform gene- . 401, ahd then some; for example, an extended femency range from 
ration art has made’ a. truly significant advance, for here is an incom- 0.0002 Hz to 2 MHz. Additionally, the Model ed qitars wide avece fangs 
_ parably versatile performer sporting an agreeably economical price tag. generation; externally triggered operation of bot pain Genes or pne 
The most advanced solid state integrated circuit technology is designed sweep; amplitude modulation with true four auageect mu ip i fon. sone 
_ into the Model 410, bringing you exceptional capabilities and a flexibi- -two. 40 volt output amplifiers with independent waveform selection an 
previously unobtainable in any waveform generating instrument. _ DC offset. i 
LTD. 


SAMPLE ELECTRONICS’ (N.Z.) 


Sweep pushbutton 


8 Matipo St., Onehunga; P.O. Box 13-258, Auckland 6, New Zealand. — Telegraphic & Cable Address: ‘ELPMAS,’ Auckland. Telephone 667-356. 
ENQUIRY A219. USE FORM AT REAR . Ss RA WEY 


36 - RADIO, ELECTRONICS AND COMMUNICATIONS 1st NOVEMBER, 1970 


4 
se” 


? 
arom 


4 
3 
4 
0 
> 
ae 
Dd 
2 
» 
d, 
oe 


Year in, year out, carrying calls 
for help, orders and instructions, 
news, greetings and casual 
conversations... millions upon 
millions of spoken words, all 
over New Zealand. ..a cable 
needs to be strong, flexible, 
sturdily protected, utterly reliable, 
to cope with a load like that— 
and that describes A.S.C. Cable 
perfectly. 


Austral Standard . 
Cables Pty. Ltd. 


P.O. Box 16062, Hornby, 
CHRISTCHURCH. Telephone 497-109 


C5929 


ENQUIRY A1i171. USE FORM AT REAR 


There are four basic models, each 
iailable with analogue or digital setting. 
The sensor for detecting the load tempe- 
rature can be either a thermocouple or 
resistance thermometer. A variety of 
outputs for different applications is also 
_ available — these being slow cycling, 
t cycling, phase angle, 5 volt and dual 
volt output (for heating/ cooling ap- 
lications). 


The internal layout consists of a 
other board mounted on the sub-frame, 
ith additional plug-in boards. The main 
mplifier boards plugs into this and’ any 
_ of the output stages and input boards also 
plug-in. This results in a highly versatile 
rrangement which facilitates quick ser- 
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A NEW DIRECT-READING 
CONDUCTIVITY METER 


With conventional conductivity meters, 
much time is spent in making calcula- 
tions and changing over from one cell 
to another. 


A new  direct-reading conductivity 
meter, the PW 9501/01, allows rapid 
adjustment of cell-constant to any value 
from 0.01 to 30cm-1. This enables re- 
sults to be read out, directly from the 
scale, as the actual conductivity measur- 
ed’ in: 0-tem-1y . 

The accuracy of these results is highly 
dependent on temperature, so the new 
instrument provides full temperature 
compensation, from 0° to 120°C, for all 
ranges of conductivity. Temperature can 
either be monitored automatically by 
means of a 100-ohm Ni-resistance ther- 
mometer, or its measured value can be 
set manually by means of two knobs on 
the front panel. 


During conductimetric titrations, a 


continuous direct reading of conductivity 
is available. As the titration proceeds, 
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BLOCK CAPITALS PLEASE 


is 


therefore, small variations of conducti- 
vity can be observed as well as the ac- 
tual values at points of particular inte- 
rest. 


The two measuring frequencies have 
been chosen to reduce polarisation or 
capacity effects to negligible values. 
Clean, modern styling is backed up by 
the solid-state reliability of full transis- 
torisation, which also makes for easy 


serviceability. 
Enquiry No. 276 
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NEW TRANSDUCER AMPLIFIER 

The Type 3A10 Transducer Amplifier 
plug-in unit is designed to operate in 
the 560-Series Oscilloscopes. The Type 
3A10, when used with optional trans- 
ducers, will measure mechanical quanti- 
ties such as pressure, force, acceleration, 
vibration, displacement, strain, and tem- 
perature. Reversible “snap-in” scale fac- 
tor plates permit attenuator calibration 
in units (Metric or English) being meas- 
ured, eliminating the “mental scaling” 
previously necessary. 


The plug-in also serves as a DC to 1 
MHz, 10 u«V to 10 V/div differential 
amplifier, similar to the previously an- 
nounced Type 3A9. The upper and lower 
—3 dB points are switch-selectable to 
allow filtering of unwanted signals, 
which is especially useful in vibration 
studies. 

The amplifier input resistance is 
switch-selectable between 1 MQ to permit 
use of standard probes, and 10 Mga, 
which allows direct connection of piezo- 
electric and other self-generating trans- 
ducers. A built-in variable DC voltage 


For more information on 


® ADVERTISEMENTS 


® NEW EQUIPMENT 
AND MATERIALS 


@ NEW LITERATURE 


fill in the Enquiry Card number 
of the advertisement or product 
you are interested in and we will 
forward it to the company con- 
cerned. 
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supply can be used for strain guages and 
other voltage-excited transducers. 
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RECORDING MILLIVOLTMETER 
ELECTROMETER 


A recording pH meter/recording milli- 
volt electrometer records with 21 electro- | 
nically controlled speeds, from 12”/min 
to 4”/hour. Full scale pH spans of 1, 2, 
5, 10 and 14, and any IpH unit, 2pH 
units (etc:) over whole pH region of in- 
terest can be switched for full scale on 
10” scale or chart recorder. There are 
full-scale millivolt spans of +100, 200, 
2000, 500, 1000 and 1400 with 14 cali- 
brated 50mv increments of zero suppres- 
sion which can be switched in on all 
millivolt spans. 

Polarity reversal allows all pH and 
millivolt scales to be switched to provide 
lower values on the right or left end 
scale or chart. Input source resistance is 
capable of more than 2000 megohms. 
Modular design permits convenient plug- 
in of accessory cables or modules, and 
with an extra accessory the recorder 
module may be used independently as a 
10, 25, 50, 100 and 250 mv (full scale) 
strip-chart servo recorder. ‘ 
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NEW pH/VOLTMETER 


New economy in Jab instrumentation 
is offered with a new pH/ Voltmeter 
specifically designed for classroom and 
general work. Its research quality accu- 
racy, high capability, straightforward, 
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rugged design and low cost bring mod- 
ern pH instrumentation to any lab or 
classroom. Servo-digital readout gives a 
meter scale equivalent length of over 44 
inches. Resolution is 0.02 pH over the 


- whole range. Parallax and reading errors 


are completely eliminated, and the servo- 
digital readout will withstand shock, 
vibration and user abuse. The instrument 
is completely solid-state, with highly 
stabilised power supply (zener regulated). 
A FET input stage provides near infinite 
input impedance at balance, and an iso- 
lated, shielded chopper and phase-lock 
amplifier give further high stability and 
noise immunity. Front panel controls 
(pushbutton operation) allow tempera- 
ture and standardisation compensation 
from 0-100°C and exact pH readout. 
Multiple inputs to accomodate a range 
of electrodes. Output voltages equal to 
10mV per pH unit are available for 
chart recorders, and a high impedance 
current source is also available for polari- 
sation of electrodes as required for the 
Karl Fischer titration. The instrument is 
supplied on a gimbal mount, with ope- 
rating instructions screened on to the 
mount, fs 


SOLID-STATE OSCILLOSCOPE 


A solid-state oscilloscope, completely 
assembled, has been announced by a 
leading kitset manufacturer- Complete 
dual trace capability is incorporated, two 
separate signals being able to be display- 
ed on the 8 x i0cm screen. The alter- 
nate and chopped modes allow both sig- 
nals to appear on the screen for direct 


ENQUIRY SERVICE 


TO OBTAIN MORE INFORMATION ABOUT PRODUCTS | 
OR SERVICES MENTIONED IN THIS ISSUE FILL IN 

| 1TS NUMBER, YOUR NAME AND ADDRESS, CUT OUT | 
j THE COUPON, AND POST fi. © 


same time base. In the Alte 


Enquiry No. 249 


oso) UOUWN 
= 2 
} ear a 
- =- A 
—o Zz 
eAlll({[[[|| 
ae 
Zz 3 

a 

= 

oad 

wr 

> 
w “=< oO 
oO 3 oa mo < 
> pay Nhe 
a 2 Rio 2 
& = ee 
i 3.270 
ia ip eects 
zZ a w 
a = = 
a no : 
a 


comparison. In the chop mode 
put signals are sampled at 100 
so that both appear as a 


the two signals are alternately 
on successive sweeps. Switc e 
or DC coupling enables th 
ger the time base at a given’ 
signal or at a selected DC 
tionally, automatic triggering 
crossover point is available by 
a switch, and triggering on eith 
tive or negative slope is also swit 
table. (Internal, external and | 
inputs are provided). Se 
An 18-position time base swit 
1, 2, 5 sequence gives a selecti 
venient sweep rates from 0.5 s 
0.2 usec/cm. A separate vern 
with a calibrated position, allows | 
tinuous control between fixed 
settings. ¢ " 


DC to 15Mhz bandwidth an 
rise time for each of the two 
vertical amplifiers permit anal 
high frequency and sharp fron 
The sweep gate output on 
delivers a +5 VDC pulse in 
the sweep for special applicati 
input impedance of the verticz 
is 1 megohm shunted by 35 


Apart from the reliability 
pactness offered by solid-state, t 
oscilloscope incorporates other 
including easy accessibility for ins 
or service, and the reduced physi 
ensions and weight make the insti 
handy for bench use. 
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RADIO, ELECTRONICS AND COMMUNICATIONS 


We'll pay you to do what you like 


If you have a keen interest in radio this applies to you. 
The Post Office offers you a career as a radio operator or 
inspector. These are jobs in which you will be well 
rewarded for doing work you like. 

Qualifications? If you’re between 16 and 25 years of age 
and have school certificate in mathematics and physics (or 


ENQUIRY A210. USE FORM AT REAR 


general science) you're eligible. If you haven’t got school 
certificate you could still be considered as a trainee radio 
operator. 

For full details contact your local Post Office Engineer 
or write to the Director of Personnel, P.O. Headquarters, 
Wellington. 


the Post Office offers more Post 


Office 
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now meet the 


PUT-IN-LAWS 


The GE tamily ot 


semiconductors 


NATIONAL 


ELECTRIC 


PA246 Monolithic power amplifier. 5 watts of 
continuous power. 16 ohm load. 

PA234 Monolithic IC delivering 1 watt of 
continuous power 22 ohm load. 

PA230 Monolithic IC. Low level amplifier with 
expanded operating temperature range. 
PA237 Monolithic audio amplifier. 2 watts of 
continuous power, 16 ohm load. 

ST2 Diac switch. Diffused silicon bi-direc- 
tional trigger diode for the triggering of silicon 
controlled rectifiers. 


$SCi41 (Triac). Silicon pellet using PNPN 
structure. For printed circuit or chassis 
mounting. 

C122D (Triac). Silicon pellet using PNPN 
structure. For printed circuit or chassis 
mounting. 

C106 (SCR). Silicon controlled rectifier 


operating directly from low signal sensors. 
SC46D (Triac). 50 amp peak one-cycle surge 
rating. 

C35D. Peak forward blocking voltage Vfom 
400. Tc from —65°C to + 125°C. 

DT13T1. Programmable unijunction transistor. 
Three terminals: Anode, anode gate and 
cathode. 


The PUT is available from stock. Enquire from your nearest branch of 


THE NATIONAL ELECTRICAL & ENGINEER 


A member of the Cable Price Downer Group. 18 branches throughout New Zealand. 
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NG COLLID 


; 


Availab!e from stock. 

Write for detailed leaflets on any of these 
products or for descriptive leaflet on the 
whole range. 


To National Electric, 

282-284 Wakefield Street, 

Wellington, 1. 

Please send me booklet on GE Semi- | 

conductors and information on ...... eA 
(list products) | 
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